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Abstract 
 
The Wind River Mountains of central Wyoming formed as a basement-cored 
uplift during the Laramide orogeny (ca. ~75-35 Ma) and produced a series of left 
stepping, en echelon NW-SE trending periclinal domes, including Dallas Dome and 
Derby Dome, along the southwestern margin of the Wind River Basin.  The orientation of 
the fold structures are consistent with regional NE-SW shortening during Laramide time.  
However, the development of the en echelon fold pattern is enigmatic.  Previous studies 
have attributed the origin of these structures, as well as E-W trending structures of the 
Rocky Mountain foreland, to:  1) the reactivation of basement faults, or 2) late-stage N-S 
shortening.  The focus of this study was to determine the 3D geometry of Derby Dome 
and its relationship to the en echelon offset with Dallas Dome.  The study used bedding 
and fracture orientation data from Derby Dome and the Dallas-Derby dome interchange.  
Analyses used to evaluate the problem included: 1) 2D and 3D modeling and restoration 
of Derby Dome, 2) fracture analysis, and 3) seismic interpretation of a strike-slip fault in 
the Dallas-Derby dome interchange zone. 
 
 2D cross section balancing and restoration were completed using the Move® 
software suite to validate previous interpretations of the subsurface fault-fold geometry in 
the study area.  The cross sections were then used to construct a 3D model, which was 
restored using 3D restoration algorithms in Move® to capture and identify strain 
concentrations on various horizons within the model. 
 
 Laramide fracture patterns in the study area are complicated by multiple stages of 
fracturing and can be divided into four groups:  1) fractures that formed prior to folding, 
2) fold-induced fractures that formed during faulting, 3) reactivated pre-existing 
fractures, and 4) newly formed fractures generated in the interchange zones.  Fracture 
orientations collected from the back limb of Derby Dome were compiled into Move® to 
test their consistency with the regional NE-SW shortening direction during Laramide 
time.  Most of these fractures were readily attributed the regional stress field as stage 1 
and stage 2 fractures.  However, more work must be done on the fore limb of the dome to 
test for local perturbations of the stress field and their significance to the generation and 
reactivation of new and previously existing fractures respectively. 
 
 The seismic reflection experiment successfully imaged a left-lateral fault in the 
Dallas-Derby dome interchange zone.  The interpreted fault zone is a discreet trace on the 
profile consistent with the projection of the surface trace of the fault.  Offset of shallow 
units clearly highlight the sub-vertical fault zone, which dips steeply to the southwest at 
depth with a north-side-up displacement.  It is unclear whether the fault penetrates the 
basement rock, and cannot be attributed to a pre-existing basement weakness without a 
deeper, clearer seismic profile. 
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Chapter 1:  Introduction 
Background 
 Foreland deformation of the Rocky Mountain region of the western United States 
is characterized by thick-skinned, basement-involved uplifts produced during the 
Laramide orogeny between ~75-35 Ma (e.g. Dickinson and Snyder, 1978; Brown, 1988; 
Molzer and Erslev, 1991; Bird, 1998).  In typical mountain belts formed by convergent 
plate motions, thin-skinned fold and thrust belts mark the termination of foreland 
deformation; however, Laramide deformation occurs further into the foreland than the 
thin-skinned fold and thrust belt of the Sevier orogeny (Fig. 1.1).  The thick-skinned 
Laramide deformation is typically attributed to far-field horizontal regional stresses 
associated with shallow subduction of the Farallon plate during Mesozoic and Cenozoic 
time (Fig. 1.1, cross section A-A’ shown in Fig. 1.2), producing basement faults and the 
associated Laramide uplifts greater than 1000 km from the subduction margin (Dickinson 
and Snyder, 1978; Erslev and Koenig, 2009; Saleeby et al., 2003).  The uplifts are 
generally believed to be a result of horizontal shortening and compression along 
bounding reverse faults striking approximately perpendicular to the direction of 
maximum regional compression, as evidenced by seismic studies that display large 
reverse offsets and moderate to shallow dips of controlling Laramide thrusts (e.g. Sharry 
et al., 1986).  Although such thick-skinned foreland belts are uncommon, the Sierras 
Pampeanas Mountains of Argentina, a thick-skinned uplift of the eastern Andes, are also 
believed to be a result of flat slab subduction (Jordan and Allmendinger, 1986).  
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Major Laramide features include variably trending basement-cored arches and 
intervening foreland basins that are bounded by reverse faults (Gries, 1983; Blackstone, 
1991; Bergh and Snoke, 1992; Brown, 1993; Erslev 2005).   However, studies of the 
dominant regional stress field during Laramide deformation indicate a relatively uniform 
60°/240° average regional shortening direction (e.g. Weil and Yankee, 2012).  The 
variation in trend of the Laramide uplifts has invoked several hypotheses for their 
formation, including:  1) rotation of the principal direction of shortening with a possible  
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N-S component (Chapin and Cather, 1981; Gries, 1983; Bergh and Snoke, 1992;; 
Alward, 2010), 2) strain partitioning of a uniform NE-SW stress field (Varga, 1993; 
Erslev and Koenig, 2009), or 3) reactivation of pre-existing basement weaknesses 
(Blackstone, 1991; Gay, 1999; Marshak et al., 2000; Neely and Erslev, 2009, Davis and 
Bump, 2009).   
 The general goal of this study is to determine the stress geometries that produced 
Derby Dome, a Laramide fold structure adjacent to the southeastern flank of the Wind 
River Mountains (WR in Fig. 1.1, cross-section B-B’ in Fig. 1.2).  Previous studies of 
this region completed by Alward (2010), Tiffany (2011), Thomas (2012), and Onen 
(2013) have recognized numerous features produced by late-stage N-S Laramide 
shortening and have hypothesized that N-S shortening produced the left-stepping, en-
echelon, doubly plunging basin margin folds found along the southeastern flank of the 
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Wind River Mountains.  For this study, both new and previously collected fracture and 
bedding orientation data were compiled and analyzed using the 2D and 3D modeling 
software, Move® by Midland Valley, to recognize fracture sets produced by the regional 
NE-SW shortening and to further evaluate the stress geometries that generated them.  
Program algorithms were used to: 1) restore cross sections to create a valid 3D model; 2) 
restore deformation on the 3D model to capture and analyze strain; and 3) test slip and 
dilation tendencies of fractures in response to user defined stress fields.  Seismic 
reflection techniques were used to 4) visualize and interpret the geometry of a left-lateral 
fault in the Dallas-Derby dome interchange zone.  
The Wind River Mountains 
 The Wind River Mountains of central Wyoming are a classic thick-skinned 
Laramide uplift.  The NW-SE trending Precambrian-cored uplift is approximately 175 
km long by 45 km wide and is bounded by the Green River basin to the southwest and the 
Wind River Basin to the northeast (Fig. 1.3A, B, C).  A deep seismic reflection profile 
across the uplift was produced by the Consortium for Continental Reflection Profiling to 
image structures upwards of 30 km below the surface (COCORP) (Brewer et al., 1980).  
The profile imaged the Wind River Thrust (Fig. 1.4), the bounding fault along the SW 
margin of the  Wind River Mountains (Figs. 1.2B and C), and indicates a fault dip of 
approximately 30˚ to the northeast,  a horizontal displacement of 21 km to the southwest, 
and a vertical displacement of 14 km (Brewer et al., 1980).  Based on this fault geometry,  
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the COCORP study provided compelling evidence to support NE-SW directed Laramide 
horizontal shortening.  
Wind River Basin Margin Folding 
 During the uplift of the Wind River Mountains, a series of en-echelon, periclinal 
folds formed subparallel to the northeastern margin of the range, along the southwestern 
margin of the Wind River Basin (Fig. 1.5).  The southern extent of these doubly-plunging 
anticlines include, from north to south, Hudson Dome, Dallas Dome, Derby Dome, and 
Sheep Mountain Anticline (Fig. 1.5).  These NW-SE trending, SW-verging subsidiary  
structures mimic the geometry and structural style of larger Wind River Mountains (cf. 
Fig. 1.2 cross section B-B’).  The three northernmost domes, Hudson, Dallas and Derby 
domes contain producing oil fields with local hydrocarbon reserves in the culminations of 
folds, forming structural traps.   
The mechanism of formation of the basin margin folds has been variably 
attributed to buckle folding, forced folding, or a combination of the two (Abercrombie,  
8 
 
 
1989; Willis and Groshong, 1993; Brown, 1993; Stone, 1993; Brocka, 2007; Clements, 
2008; Alward, 2010; Tiffany, 2011; Thomas, 2012).  Theoretical analyses, field 
observations and analog modeling have shown that buckle folds tend to have a periclinal 
(doubly plunging) geometry (Fig. 1.6) (Cosgrove and Ameen, 2000), as seen in the basin 
margin folds adjacent to the Wind River Mountains (Fig. 1.2).  Forced folds are those 
whose shape and trend are dominated by the shape of a forcing member below, such as in 
cover rocks above a fault in a more rigid basement (Fig. 1.7) (Stearns, 1978).  Recent  
studies suggest that the basin-margin folds along the southeastern margin of the Wind 
River Basin, as well as other Laramide structures in the Rocky Mountain foreland, likely 
formed from a combination of both buckle and forced folding (Abercrombie, 1989; 
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Willis and Groshong, 1993; Brown, 1993; Stone, 1993; Mitra and Mount, 1998; Cooper 
et al., 2006; Brocka, 2007; Clements, 2008; Alward, 2010; Tiffany, 2011; and Thomas, 
2012).  
The left-stepping en-echelon pattern of the domes displays an increase in the 
amount of offset from north to south (Fig. 1.5).  Several recent studies have discussed the 
possible origin of the en-echelon pattern of offset.  Meinen (1993) suggested that a single, 
sinuous basement fault produced the lateral offset between Dallas and Derby domes.  Gay 
(1999) attributed the origin of the en echelon pattern to the reactivation of pre-existing 
basement weaknesses.  Abercrombie (1989) and Brocka (2007) suggested an alternative 
hypothesis, invoking a compartmentalized basement fault system at a high angle to the 
forelimb as evidenced by the complex array of faults exposed in the transition zones 
between domes.    More recent studies by Alward (2010) and Tiffany (2011), however, 
suggest that a component of N-S shortening during the late stages of the Laramide 
orogeny contributed to the offset pattern.  Evidence for N-S shortening cited by Alward 
(2010)  includes the E-W trending Schoettlin Mountain Anticline and the Beaver Creek 
Thrust south of the Spring Creek Fault (aka Clear Creek Fault), which truncates the 
southern extension of Sheep Mountain Anticline (Fig. 1.5).  Tiffany (2011) concentrated 
on the deformation in the complex Derby Dome – Sheep Mountain Anticline interchange 
to determine the extent to which N-S shortening affected the geometry of the area.  He 
identified E-W trending structures that indicate a component of N-S shortening (Fig. 1.8), 
and determined that the magnitude of late-stage N-S shortening was greater between 
Derby Dome and Sheep Mountain Anticline than in the other interchange zones to the 
north.  Tiffany (2011) interpreted the E-W trending structures as a product of the same  
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late-stage N-S shortening event recognized by Alward (2010) south of the Spring Creek 
Fault.  
Study Area 
 The area of focus for this study is in the Weiser Pass 7.5 minute quadrangle of 
Fremont County, Wyoming (Fig. 1.5; see Fig. 2.1 in Chapter 2 for a more detailed 
geologic map) (T32N, R99W; T32N, R98W; T31N, R99W; T31N, R98W), 
approximately 10-15 miles south of Lander, Wyoming along U.S. 287.  The primary 
structures within the study area are the southern nose of Dallas Dome, in the northwest 
portion of the quadrangle, Derby Dome, the Dallas – Derby Dome interchange, and part 
of the Derby Dome – Sheep Mountain Anticline interchange.  The rock units in the area 
are well exposed, offering excellent outcrop data for structural analysis. 
11 
 
Study Goals and Objectives 
 The recent studies by Alward (2010), Tiffany (2011), and Thomas (2012) provide 
evidence for N-S shortening in the late stages of the Laramide orogeny.  The goal of this 
study is to continue testing the principal stress orientations responsible for the basin 
margin folding along the southeastern flank of the Wind River Mountains.  The study 
focuses on Derby Dome and the interchange zone between Derby Dome and Dallas 
Dome.  The primary objective is to determine the 3D geometry of Derby Dome and its 
relationship to the en echelon offset with Derby Dome using 2D and 3D modeling and 
restoration methods, fracture analysis, and seismic reflection techniques.  
To analyze the problem, geologic field mapping data, well log data, cross section 
interpretations, a seismic reflection survey, and fracture orientations were collected.  A 
detailed geologic map and cross section interpretations created by Brocka (2007) of 
Weiser Pass Quadrangle were used along with fracture orientations (some collected by 
previous students) and a seismic reflection survey collected as part of my field study 
during summer 2013.  Well logs were acquired from Newfield Exploration Company to 
constrain horizon tops in the subsurface.  The data were then imported into a 3D 
structural modeling program called Move® by Midland Valley.  Move® is capable of 
handling a wide array of geologic data to aid in constructing balanced cross sections and 
3D models that honor surface and subsurface constraints.  It has a number of algorithms 
to perform kinematic restorations and forward modeling for validating interpretations in 
2D and 3D, as well as fracture modeling and stress analysis modules.   
Evaluating the relative importance of late-Laramide N-S shortening requires 
several stages of analysis:   
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1. Collect fracture orientation and geophysical data in the field - including 
fracture measurements from Derby Dome and the two interchange zones and 
use 2D seismic reflection techniques to image a left-lateral strike-slip fault in 
the Dallas-Derby interchange. 
2. Import unit contact and fault data into the Move software suite – including a 
detailed geologic map of Weiser Pass Quadrangle and associated cross section 
interpretations made by Brocka (2007), the 2D seismic profile from the 
Dallas-Derby interchange, along with well logs from Newfield Exploration 
Company to constrain the 3D model building. 
3. Create a series of balanced cross sections -  based on interpretations of Brocka 
(2007), using the horizon and fault construction tools and 2D restoration 
algorithms in the Move® suite to validate interpretations of the timing of 
faulting and folding events and to correct spatial and geometric 
inconsistencies of previous interpretations with respect to surface and 
subsurface constraints. 
4. Create and restore a 3D model of the study area – to capture and analyze 
strain on selected horizon surfaces using the Geomechanical Modeling 
module and Strain tool in the Move® suite. 
5. Import fracture orientation data collected in the field - to estimate paleostress 
orientations that produced the fold structures using the Stress Analysis module 
in the Move® suite. 
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6. Process the seismic reflection data - to determine if the strike-slip fault in the 
Dallas-Derby interchange zone continues through the profile and to interpret 
associated deformational features. 
 
Analysis stages 1 through 4 are described in Chapter 2; stage 5 is described in Chapter 3; 
and stage 6 is described in Chapter 4. 
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Chapter 2:  2D Restoration and 3D Model Building 
Introduction 
 This chapter outlines the procedures and results of 2D and 3D model building and 
restoration of Weiser Pass Quadrangle (Fig. 2.1).  Geologic map data, well logs, and 
cross section interpretations were compiled into the Midland Valley Move® software 
suite.  Move® is a structural modeling software capable of integrating many types of 
geologic data to produce 2D and 3D models that can be reverse and forward modeled 
using various move-on-fault and unfolding algorithms.  The software is also capable of 
calculating strains generated during deformation, allowing for the prediction of a discrete 
fracture network.  For this study, Move® was used to create, balance, and restore a series 
of cross sections across Derby Dome and the Dallas-Derby Dome interchange zone and 
to subsequently create and restore a 3D model based on the cross sections to capture the 
strain generated during deformation.  Most of the sections of this chapter detail the 
methodology and workflows used to generate and restore cross sections in order to create 
the 3D model.  The final section discusses the findings and observations made during the 
modeling process. 
2D Modeling Methodology and Workflows 
 While there have been several studies that have used the Move® software suite to 
model deformation, there has been very little discussion in the literature detailing the 
procedures used during the structural modeling process.  This section aims to clarify the 
workflows used for the 2D and 3D modeling portion of this study to allow readers to 
closely follow the methodology and duplicate the procedures used.  The description 
includes the workflows of each stage of the  
15 
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b. 
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model building process, including: 1) importing data, 2) constructing balanced cross 
sections, 3) 2D restoration of cross sections,  and 3) creating the 3D model. 
Importing Data 
 Several data sets were used in the model building process: 1) a digital elevation 
map (DEM) with 10 meter square grid spacing (downloaded from USGS); 2) a geologic 
map of Weiser Pass Quadrangle produced by Brocka (2007); 3) three cross section 
interpretations produced by Brocka (2007); and 4) well data including depths to the 
Triassic Alcova and Pennsylvanian Phosphoria horizon tops.   
The first step was to download the DEM of Weiser Pass Quadrangle and convert 
the .STDS files from the download to the .dem extension required by the software.  The 
file conversion was done using sdts2dem, a free program offered by the University of 
Arizona Computer Science department.   Upon inserting the .dem file into Move®, the 
DEM is automatically placed based on Universal Transverse Mercator (UTM) 
referencing (Fig. 2.2).  The next step is inserting the geologic map as a .tiff file.  If the 
.tiff file is not geo-referenced, the user can manually enter UTM coordinates for two 
opposite corners of the image and the software will place it accordingly.  Once the image 
is inserted, it can be draped over the DEM by selecting the DEM in the 3D view and 
toggling the “Overlay” dropdown box to the geologic map image (Fig. 2.3). 
Once the geologic map was imported, the cross section interpretations from 
Brocka (2007) were inserted as .tiff images (Fig. 2.4).  First, the section lines for E-E’, H-
H’, and J-J’ were digitized in the 2D map view.  By right clicking on a section in the 
“Model Browser” pane, a menu pops up that includes the option to “Collect Surface 
Intersections.”  This collects the topographic profile into the selected section based 
18 
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on the DEM.  After collecting the topographic profile in each section, the corresponding 
cross section interpretation was inserted to its respective digitized section line (Fig. 2.5).  
Once a cross section image is loaded, it can be scaled proportionally to fit within the 
21 
 
profile.  After loading the map and cross section interpretations, they were digitized in the 
software.  First the stratigraphy was set up in the program including naming each horizon, 
assigning the appropriate color, and entering approximate thicknesses based on Thomas 
(2012).  For the geologic map, horizon tops (contacts) were digitized with their 
corresponding name and color designations and fault traces were digitized and 
characterized based on the type of fault.  The same procedures were used for each of the 
cross section interpretations. 
Well log data, to be used as constraints for creating new cross sections, were then 
inserted into the project.  First, a spreadsheet with the well ID and location information 
(in UTM coordinates) were inserted (see the well data specifications in Appendix B), 
which displays the well locations on the surface (Fig. 2.6a).    Separate spreadsheets 
containing depths to the top of Alcova and Phosphoria units respectively were inserted 
into wells with the corresponding ID number.  Markers then appear on well tracks 
indicating the tops of each horizon (Fig. 2.6b), which can then be used to constrain the 
model building. 
Cross Section Construction 
 The three cross section interpretations produced by Brocka (2007) (Fig. 2.4) 
served as a general framework for the creation of seven new cross sections using the 
construction tools in Move®.  After digitizing the original interpretations, cross section 
lines were created for each of the new sections to be constructed.  The locations for the 
new section lines were primarily chosen in order to interpolate between the existing 
interpretations and create the 3D model.  The sections are oriented perpendicular to the 
fold structure’s axial trace and were placed to avoided some of the minor structures, 
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such as the normal faults on south Derby Dome (Fig.2.7), to simplify restoration and 
modeling. 
 To begin cross section construction, one of the section lines must be selected and 
right-clicked.  This brings up a menu that allows the user to “Collect Surface 
Intersections” and “Collect Line Intersections.”  Selecting each of these will display the 
topographic profile and the horizon and fault intersections along the profile respectively. 
Collecting the dip data to the section is done similarly using the “Project to Section”  
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option.  In the “Projection Toolbox”, dip data can be selected within a certain distance 
from the section line.  A distance of 200 m was used to ensure a representative set of dip 
data was collected near the section. Before constructing horizon lines, the fault 
framework must be drawn.  The basic fault framework from Brocka’s (2007)  
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interpretations were used in adjacent cross sections and modified appropriately during the 
construction process.  Using the fault creation toolbox, the faults must be specified as 
normal or reverse faults and drawn such that the slip arrows point in the appropriate 
direction (e.g. pointing up-dip for a reverse fault).  
 The horizons were constructed using a combination of methods in the “Horizons 
from Template” tool.  First, a template horizon must be constructed from which the other 
horizons can be created, honoring unit thicknesses.  Construction of the template horizon 
for each section began with the isogon method using the projected dip data as the 
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template.  This method produces a horizon that honors the dip data but not necessarily the 
surface intersections, and thus must be edited appropriately using the manual construction 
tools in the “Model Building” panel.  Manual constructions closely followed layer 
thickness, dip data, and surface intersection constraints.  Once the template horizon was 
created, the rest of the units were constructed using the “Stratigraphy” method, which 
constructs specified units such that constant unit thickness is honored based on the 
approximate stratigraphic thicknesses entered for each unit.  The horizon lines were then 
tidied and edited in order to intersect the faults and topography without crossing them.  
During the horizon construction process, the fault framework was adjusted as necessary 
to ensure geometric consistency with respect to the horizons.   
This construction method was also used to refine Brocka’s (2007) cross section 
interpretations.  Some of his interpretations were geometrically and spatially inconsistent 
and were complicated by small scale faults used to explain variations in unit thickness.  
Modifications were made to his interpretations in order to correct the spatial issues and to 
simplify the interpretation by changing the geometry of the horizons instead of 
complicating the model with unnecessary small scale structures.  The issues and 
corrections made are further discussed in a later section describing each cross section 
restoration. 
2D Restoration Methodology 
 Reverse modeling, or restoration, is an effective way of testing the validity of 
interpretations of the history of deformation.  The Move® software suite is equipped with 
a 2D modeling module that can be used to reverse and forward model folding, using 
move-on-fault, decompaction, and sedimentation in iterative steps.  This section 
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describes the workflows used to restore each cross section in order to observe the faulting 
and folding history of the study area.  
Move® has a number of move-on-fault and unfolding algorithms including: 
simple shear, fault parallel flow, trishear, fault propagation fold, detachment fold, fault 
bend fold, block restoration, flexural slip unfold, simple shear unfold, and line length 
unfold.  The structures observed in the field area were formed as a result of a 
combination of forced folding and buckle folding (see the Fold-Fracture models section 
in Chapter 3).   The most useful algorithms were fault parallel flow for restoring slip on 
the faults and a combination of flexural slip and line length unfolding for restoring fold 
structures. 
The restorations were done in steps by alternating between move-on-fault 
algorithms and unfolding, since folding and faulting occurred coevally.  Starting with the 
move-on-fault tab in the 2D kinematic modelling module, a portion of the slip along the 
selected fault was stored.  This was done by selecting “Fault Parallel Flow” from the 
method dropdown menu, collecting the fault, and collecting the objects to be moved 
along the fault.  Next, a horizon that appears in both the hanging wall and footwall was 
selected to be joined.  The hanging wall portion was collected into the “Hanging Wall” 
window and the footwall portion is collected into the “Footwall” window of the “Join 
Beds” tab.  Under the “Heave” tab the percentage of movement can be specified.   
Between stages of fault slip restoration, folded units were progressively unfolded 
to mimic coeval faulting and folding.  The “Line Length” unfolding method allows the 
user to achieve progressive unfolding, whereas the “Flexural Slip Unfold” algorithm 
removes all of the folding in one step.  Thus, the “Flexural Slip Unfold” algorithm was 
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only used on folds not affected by faults where unfolding could be done in a single 
iteration.  Before using either one of these algorithms, a line and pin were constructed on 
each section.  The “Flexural Slip Unfold” algorithm uses the line as the template for the 
unfolding.  The pin is used in both unfolding methods to mark the pin line from which the 
unfolding takes place. 
The “Line Length” method unfolds horizons until they are perpendicular to the 
selected pin.  To use this method, “Line Length” must be selected in the toolbox.  Next, 
the pin is collected followed by the horizons to be unfolded.  Finally, the percentage of 
unfolding is adjusted using the arrows in the “Unfold” window.  The units were unfolded 
in real time and once the desired percentage of unfolding is selected the “Apply” button 
was clicked to apply the unfolding to the cross section. 
The “Flexural Slip Unfold” algorithm rotates the limbs of a fold to a user defined 
horizontal datum.  To do this, the “Flexural Slip” method was selected in the unfolding 
toolbox.  The “Unfold to Target” option was selected and the line created previously 
(described above) was collected as the target for the unfolding.  Once the pin line and 
objects to be unfolded were collected, the “Apply” button was clicked and the program 
displays the results of the unfolding in the section window.  Again, this unfolding method  
can only be done in a single step and was only used to restore buckle folding not 
associated with faulting.  
The use of these algorithms is explained in more detail in the restoration 
descriptions for each cross section.  The following section provides a step-by-step 
breakdown of the restoration process for each of the cross sections, detailing the use of 
each algorithm and describing corrections and observations made during the process. 
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Cross Section Restorations 
  This section describes the 2D restoration work done on each cross section, the 
algorithms used, the corrected spatial issues, and the general observations made during 
the modeling process.  Each cross section, including Brocka’s (2007) interpretations and 
new ones constructed in Move®, was restored to a dip of ~10°.  This is the approximate 
dip of the tilted strata dipping to the northeast from the Wind River uplift that are 
assumed to have formed prior to local faulting and folding in the study area.  The  
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restoration descriptions are grouped based on structural similarities.  Each cross section is 
discussed along with the other cross sections in their respective groups (Fig. 2.8), which 
include: 1) South Derby Dome (sections A-A’, B-B’, and C-C’), 2) Central Derby Dome 
(sections D-D’, E-E’, F-F’, and G-G’), 3) North Derby Dome (sections H-H’ and I-I’),  
and 4) South Dallas Dome (section J-J’). Color designations for the horizon tops can be 
found in Figure 2.1. 
South Derby Dome Group 
 The South Derby Dome group (Fig. 2.8), containing sections A-A’ (Figs. 2.9 and 
2.10), B-B’ (Figs. 2.11 and 2.12), and C-C’(Figs. 2.13 and 2.14), does not display 
faulting in any of the cross sections, and the only deformation observed is buckle folding 
that produced Derby Dome and  a syncline along the southwestern margin of  Derby 
Dome (Fig. 2.1).  The beds dip to the northeast from the Wind River Mountains to the 
tight syncline along the southwest flank of Derby Dome where the southwest limb of the 
dome dips over 60° to the southwest away from Derby Dome (Figs. 2.9a, 2.11a, and 
2.13a).  The northeast limb of Derby Dome dips shallowly to the northeast at ~10°.  The 
cross section lines were cut off before reaching an area of complicated geology on the 
southeastern edge of the study area.  The complex faulting and folding is part of the 
interchange zone between Derby Dome and Sheep Mountain Anticline.  Some 
stratigraphic inconsistencies, including missing rock units, were recognized on Brocka’s 
(2007) geologic map and were the primary reason for leaving the area out of the cross 
sections. 
 Each of the three cross sections in the South Derby Dome group was restored 
using two different unfolding algorithms.  The flexural slip unfold algorithm, which can  
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only be performed in one step, was used first.  In each section, the horizons were restored 
to a tilted layer cake stratigraphy with some small undulations in the areas where the 
folds were restored.  This is an indication that the horizons were not perfectly balanced, 
but the relatively small magnitude of the imperfections suggests that the cross sections 
were sufficiently balanced with minimal error.   
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The line length unfolding algorithm was then used to compare the results with those 
obtained using the flexural slip unfolding.  This algorithm allows the user to perform the 
unfolding in a series of steps.  The line length restoration was performed in steps of 20% 
to show the progressive unfolding of the layers. 
 The amount of shortening calculated for cross sections A-A’, B-B’, and C-C’was 
~2.7%, 3.0%, and 3.0% respectively.  The amount of shortening increases slightly from 
the southern closure of the fold towards the center due to an increase in fold amplitude. 
Overall, there were no major spatial issues with this group of cross sections and 
no major modifications had to be made.  All three were constructed in Move®, which  
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adequately produced balanced sections based on the unit thicknesses.  The small 
undulations in the upper units produced during flexural slip unfolding (Figs. 2.10b, 2.12b, 
and 2.14b) were likely a result of the horizon lines not being perfectly smooth, and they 
are not an indication of major spatial issues in the cross sections. 
Central Derby Dome Group   
  The cross sections of the Central Derby Dome group (Fig. 2.8) are based on the 
interpretation of cross section E-E’ (Fig. 2.4) from Brocka (2007) (labeled A-A’ in his 
dissertation).  The sections contain two faults that control the fold geometry of Derby 
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Dome.  The northeast dipping back limb thrust (labeled Fault A in Brocka, 2007) runs 
from south Derby Dome and continues north of the study area at a trend sub-parallel to 
Derby and Dallas dome at roughly 330°.  The sections contain another major reverse 
fault, interpreted by Brocka (2007) as a blind back-thrust based on well data indicating 
repeating units.  Brocka (2007) suggested that the fault originated from layer parallel slip 
along the incompetent Amsden Formation and then cut up section towards the back limb 
thrust.  The back-thrust dies out from north to south; its displacement is considerably 
smaller in the southernmost section of the Central Derby Dome group, and it is not found 
in the northernmost section of the South Derby Group or the southernmost section of the 
North Derby Group.  Three new cross sections were constructed in Move® that follow 
the basic fault framework and interpretations of Brocka (2007). 
 Before construction of the additional cross sections, the E-E’ interpretation 
required some modification.  The cross section contains a number of minor interlayer 
thrust faults to accommodate thickening units on the forelimb of the dome.  Using the 
“Construct Horizons From Template” tool in Move®, the geometry of the fold structures 
were adjusted to find a working geometry that does not require the minor faults 
(following Occam’s Razor).  The fault on the axis of the syncline in the Frontier 
formation was also removed, since it doesn’t deform any other units.  Removal of these 
smaller structures simplified the modeling process and removed the potential for error 
during restoration. 
 The restoration of each of the four cross sections of the Central Derby Dome 
group was achieved in three stages: 1) removal of slip on the southwest dipping back-
thrust; 2) removal of slip on the northeast dipping back limb thrust; and 3) flexural slip 
37 
 
unfolding of the entire section.  This is an obvious simplification of actual deformation 
that took place since a considerable amount of folding occurred during faulting, but this 
sequential procedure is required to accommodate limitations of the software.  The 
horizons deformed by faulting were modeled separately from the lower folded units for 
the same reason, since the move-on-fault algorithms cannot simultaneously model 
unfolding. 
 The first stage in restoring the Central Derby cross sections was to restore slip on 
the southwest dipping back-thrust by joining footwall and hanging wall horizons using 
the fault parallel flow algorithm.  A slight thickening issue in the Phosphoria was 
recognized in section E-E’, but each of the other sections restored soundly.   The second 
stage involved removing the deformation associated with the back limb thrust fault.  This 
was accomplished using a combination of the fault parallel flow, line length unfolding, 
and flexural slip unfolding algorithms in an attempt to synthesize coeval faulting and 
folding.  First, 50% of the slip was restored on the fault followed by 50% line length 
unfolding of the hanging wall units.  Then the remainder of slip was restored to join the 
Chugwater horizon top in the hanging wall to its counterpart in the footwall.  The flexural 
slip unfold algorithm was then used to remove the folding from the hanging wall units.  
Some slight undulations are observed in the hanging wall horizons indicating possible 
error, but are subtle enough to be considered negligible.  Finally, after restoring the two 
faults, stage three was completed by applying the flexural slip unfold algorithm to the 
faulted horizons and the lower horizons separately as described above.  Each of the final 
restored sections display the same wavy undulations in the upper faulted horizons but are 
again fairly minor and do not indicate significant error.   
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It is quite obvious that significantly more shortening occurred in the Central 
Derby Dome group.  Section D-D’ (Fig. 2.15), the southernmost in the group, was 
shortened by ~5.5% and increases moving north to ~12.5% in section E-E’ (Fig. 2.16) 
and ~19.1% in section F-F’ (Fig. 2.17) due to the growing influence of the southwest  
dipping back-thrust.  Moving farther north, the amount of shortening begins to taper off, 
decreasing to ~15.5% in section G-G’ (Fig. 2.18). 
North Derby Dome Group 
 The North Derby Dome group (Fig. 2.8) includes cross sections H-H’ (Fig. 2.19) 
and I-I’ (Fig. 2.20).  Section I-I’ was constructed in move based on the cross section H-
H’ interpretation made by Brocka (2007).  These two sections contain the same northeast 
dipping back limb thrust as the Central Derby Dome group, but do not contain the 
southwest dipping back-thrust.  The fold geometry resembles that of the South Derby 
Dome group, with an apparent decrease in amplitude toward the northern closure of the 
dome.  Section H-H’ contains a small splay off of the back limb thrust that is expressed at 
the surface.  The interpretation made by Brocka (2007) contained two additional thrust 
faults, one splaying off the back limb thrust and one in the hanging wall segment of the 
Mowry formation, which he used to deal with spatial issues during construction of the 
cross section.  The interpretation was modified in Move®, correcting the geometry of the 
beds to fix the spatial issues without the faults in order to simplify the model. 
 Fault-parallel-flow, line-length-unfolding, and flexural-slip unfolding algorithms 
were used in the restoration process.  The combination of line length unfolding and 
flexural slip unfolding was again used to model the progressive folding during faulting on 
the back limb thrust.  The restoration of the North Derby Dome group was accomplished  
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in two stages: 1) restoring the slip on the back limb thrust and the associated folding; and 
2) restoring the remainder of the folding.  The first step in restoring cross section H-H’ 
was to restore the slip on the small splay using the fault parallel flow algorithm, followed 
by 50% line length unfolding of the hanging wall units.  The remainder of the slip on the  
back limb thrust and subsequently the remainder of the hanging wall unfolding were 
restored using the fault parallel flow and line length unfolding algorithms respectively.  
Finally, the entire cross section was unfolded using the flexural slip unfolding algorithm.  
The same procedure was used to restore section I-I’ with the exception of the splay fault 
reconstruction.     
 Both cross sections restored to nearly perfectly flat, layer cake stratigraphy 
indicating minimal balancing error in the cross section interpretations.  The amount of 
shortening measured in sections H-H’ and I-I’ was ~5% and ~7.8% respectively, a 
significant decrease from the amount of shortening measured in the Central Derby Dome 
group.  Overall, the sections seem to be valid interpretations based on the lack of spatial 
issues and minimal amount of error in the restored sections. 
South Dallas Dome Group 
 The South Dallas Dome group contains only one cross section, J-J’ (Fig. 2.21), 
that crosses the southern closure of Dallas Dome. This section includes the continuation 
of the back limb thrust from Derby Dome at the northeast end of the profile and a high 
angle reverse fault at the southwest end.  Brocka (2007) created an interpretation along 
this profile using a gamma ray log from a well located near the culmination of Dallas 
Dome as a constraint.  His interpretation of the gamma ray log indicated the presence of a 
dual fault system that included the thrust fault expressed at the surface at the southwest  
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end of J-J’ and a parallel blind thrust located ~300 m above it.  He  interpreted a repeated, 
overturned Gallatin and Gros Ventre units between the two faults (Brocka, personal 
communication).  However, the J-J’ interpretation contained a number of spatial 
inconsistencies that made 2D restoration challenging if not impossible.  The units  
between the two thrust faults do not maintain unit thickness, and when this was corrected 
in Move®, inconsistent fault offsets were created displaying apparent normal faulting at 
depth and reverse faulting near the surface.  Since this is an impossible scenario, another 
solution was required to fix the cross section. 
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 If the dual fault system exists in cross section profile J’J’, it is possible that there 
is some complex folding between the two faults.  However, since the well location is over 
1 km from the cross section line, it cannot be used as a hard constraint for the cross 
section.  In order to simplify the model, the blind thrust fault was ignored and the cross 
section was constructed honoring the surface data alone. 
 The cross section was restored in two stages: 1) removing the slip and folding on 
the hanging wall of the back limb thrust; and 2) removing slip and folding on the 
basement-penetrating thrust fault near the southwest end of the profile.  First, slip was 
restored on the back limb thrust, followed by line length unfolding of the hanging wall 
units.  The second stage of the restoration was the most complicated of the entire study.  
Since folding and faulting occurred coevally, the reconstruction was accomplished using 
an iterative process by progressively restoring slip and unfolding the units.  First, 30% of 
the slip was restored on the fault followed by line length unfolding of 30% on the 
hanging wall.  Next, the footwall was line length unfolded by 30%.  The fault geometry 
was then modified accordingly.  These steps were repeated two more times until the cross 
section was restored to its undeformed state.  The final result displays horizons of 
different lengths, indicating the section must not be perfectly balanced.    
 To construct a more accurate cross section along J-J’ would require more 
information about the subsurface in that area.  None of the wells near the cross section 
line penetrate deep enough to make interpretations of the faulting.  While it is clear that 
the interpretation of Brocka (2007) has problems and may be over complicated, the cross 
section produced in Move® is likely too simple. 
Restoration Conclusions 
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 All of the cross sections, with the exception of J-J’, seem to be valid 
interpretations based on the restoration techniques described above.  One way to further 
test the validity of the cross sections would be to forward model them using the same 
move-on-fault algorithms.  Unfortunately, this could not be accomplished because the 
software is not able to model the buckle folding component of deformation in the study 
area.  Despite the software limitations, cross sections A-A’ to I-I’ are at least 
geometrically feasible interpretations of the structure of Derby Dome based on the 2D 
restoration techniques employed. 
 The shortening calculated near the culmination of Derby Dome is significantly 
greater than the amount of shortening calculated near the closures.  The Central Derby 
Dome group contains the back-thrust that accommodated the extra shortening and likely 
contributed to the development of the periclinal geometry of the dome.  
3D Modeling Methods and Workflows 
3D Model Building 
 After validating the cross sections using the restoration techniques, a 3D model 
was constructed.  The Move® software is able to join corresponding horizons and faults 
between adjacent cross sections, creating mesh surfaces.  Four horizon tops were used to 
create the 3D model of the study area: the Nugget Sandstone, the Chugwater Group, 
Phosphoria Formation, and the Precambrian basement.  The Chugwater and Phosphoria 
tops were selected because of the good well control on those horizons, and the Nugget 
top was chosen because it: 1) experienced both faulting and folding, 2) is exposed 
throughout the study area, and 3) contains a number of the fracture orientations collected 
for the fracture analysis. 
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To create the mesh surfaces, the cross sections must be visible in the 3D view 
pane in Move®.  Using surface creation toolbox from the Model Building pane, the  
horizon lines of the surface to be created were collected into the “Select Lines” window 
with the “Spline Curves” method was selected.  Upon clicking the “Create Surface” 
button, the new mesh surface appeared in the 3D view connecting the selected horizon 
lines.  This was repeated from cross section to cross section until the entire 3D mesh 
surface for the horizon was created.  The same process was used to create the fault 
surfaces, using the “Linear” method as opposed to “Spline Curves.”  Once created, 
3DMove modules, such as the move-on-fault and unfolding algorithms, can be used for 
further analysis.  Figure 2.22 shows the constructed final 3D model prior to restoration. 
3D Restoration 
3D restoration in Move® can be accomplished using either the 3D kinematic 
modelling modules or the geomechanical modelling module.   In the Geomechanical 
Modeling module, Move® has the ability to capture the strain generated in a given 
horizon based on 3D fault and fold restoration. After opening the Geomechanical 
Modeling toolbox, a target surface must be collected.  The target surface is the plane that 
the selected horizon surfaces are restored to.  The target surface was created using the 
“Surface” tool under the model building tab.  The surface was created with a dip of 10° to 
the northeast, mimicking the tilt of the units off of the Wind River Mountains to represent 
the state of the units prior to basin margin faulting and folding (Fig. 2.23).  The new 
surface is then collected as the target surface.  Next, the template horizon and passive 
beds were collected.  Two different scenarios were modeled, one using the basement  
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horizon as the template and the second using the Phosphoria top as the template surface 
in order to compare the results.  Before proceeding, the toggle box labeled  
“Automatically toggle strain tracking on” must be selected to ensure that the strain is 
captured on the restored horizons.  After the horizons are collected, fault cutoffs must be  
marked on the footwall and hanging wall of each fault on each horizon.  This creates the 
planes on which the faults are restored.  These parameters  
can then be saved as a geomechanical modeling profile for future use.  Finally, after 
clicking the “Apply” button, the horizons are restored and displayed in the 3D view pane 
(Figs. 2.24 and 2.25).   
 After restoring the horizons, the strain captured during the geomechanical 
modeling was viewed using the Strain tool.  The strain tool allows the user to select one 
or multiple units on which strain was captured and applies selected strain attributes in the 
form of a 3D color map of each selected horizon.  In this particular instance, strain was 
captured and analyzed in terms of e1:e3 ratio—the maximum-minimum principal strain 
ellipticity— in both the Nugget and Phosphoria horizons.  These units were chosen 
because they were subjected to both faulting and folding.  Viewing strain in the Nugget 
 is especially important as it is very well exposed in the field area and contains a number 
of the fracture orientations that were collected in the field.  The strain maps created were 
then used to determine the areas on the structures where strain is concentrated. 
Discussion 
 Strain was captured and observed in both the Nugget Sandstone (Figs. 2.26 and 
2.27) and Phosphoria Formation (Fig. 2.28). When the Phosphoria top was used as the  
 
53 
 
 
template horizon, the Nugget Formation restored fairly accurately (Fig. 2.25) but the 
Phosphoria horizon did not (Fig. 2.29), likely due to an undetermined error in the  
surface construction.  Despite this, the strain was captured in the Nugget horizon and 
closely resembles the strain captured using the basement top as the template horizon.  In 
the Phosphoria Formation, a maximum e1:e3 ratio of 0.25 occurs on the culmination of  
Derby Dome and along the back-thrust.  A lower strain ratio is observed in the synclinal 
hinge zone and the adjacent fold limbs, and the ratio decreases to nearly zero away from 
the fold to the southwest.  Likewise, the back limb of the dome displays cold colors 
indicating modelled strain ratios close to zero. The Nugget Sandstone displays a strain 
pattern similar to that in the Phosphoria Formation.  The culmination of the dome is  
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eroded away and thus strain cannot be observed here, but high strain ratios would be 
expected.  A maximum e1:e3 ratio of 0.25 is also observed along the back limb thrust in 
the northern portion of the study area.  The orientations of e1, representing the 
maximum principal elongation direction, are plotted as lines on the color map.  These 
lines indicate the maximum elongation from the deformed state to the  
undeformed state, essentially capturing the inverse strain on the deformation structures. 
For the most part, e1 is perpendicular to the fold hinges.  In the Phosphoria horizon, the 
culmination of Derby Dome contains e1 lines in various orientations.   
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This could represent two possible scenarios: 1) realistic e1 orientations as a result of 
complex deformation from a combination of forced folding and buckle folding; or 2) 
unrealistic e1 orientations generated from software limitations.  In this case, the second 
scenario is most likely due to the restoration issues noted in Fig. 2.29, so the results 
produced should be evaluated with caution. 
 The goal of the 3D modeling portion of the study was to use the 3D move-on-
fault and unfolding modules to restore deformation on the model and subsequently 
forward model to predict strain magnitudes on the deformed horizon surfaces.   However, 
the formation of Derby Dome appears to be a result of not only forced folding but also 
buckle folding, which Move is unable to model limiting the software modeling to 
restoration only. Nevertheless, the Geomechanical Modeling module was able to capture 
strain from the restoration process alone.  The strain maps displaying e1:e3 ratio in the 
form of a color distribution will be used in the following chapter to assist in the fracture 
analysis. 
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Chapter 3:  Fracture Patterns and Paleostress Analysis 
Introduction 
 Fracture patterns can be very useful for paleostress analysis, as their orientations 
and displacements are typically directly related to  the stress orientations that formed 
them.  Laramide fold structures contain a vast number of fractures within the sedimentary 
cover and the Precambrian basement.  These fractures likely formed as a result of one of 
three general stages of deformation: 1) fractures formed prior to the Laramide orogeny; 
2) fractures formed during the Laramide orogeny but prior to the generation of folds; and 
3) fractures formed in response to stress associated with the folding process (Onen, 
2013).  The presence of older fracture sets further complicates paleostress analysis, since 
earlier formed fractures may be reactivated and/or reoriented and may also produce local 
stress fields. 
 This portion of the study evaluates fracture patterns observed on the back limb of 
Derby Dome to identify: 1) fractures that are consistent with the regional layer parallel 
shortening (LPS) direction of 60°/240° proposed by Weil and Yonkee (2012), or 2) 
fractures that formed in response to local stress fields produced by the buckle folding 
process.  The first fracture analysis identifies the fracture sets most likely to be associated 
with the regional LPS direction using the Stress Analysis Module in the Move® software 
suite.  The second analysis depends on the folding mechanism that produced Derby 
Dome and must take into account variations in local stress fields produced by different 
mechanisms.  
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Fold-Fracture Models 
 In response to triaxial stress, two conjugate fractures and an extensional fracture 
may form such that the greatest principal compressive stress (σ1) bisects the conjugate set 
and the least principal compressive stress (σ3) acts perpendicular to the extensional 
fracture (Fig. 3.1).  Although local inhomogeneities and anisotropies in the rock units 
may perturb stress fields, fractures produced during folding adhere to these basic 
relationships in response to local stress regimes produced by the folding process. 
 The two fold mechanisms responsible for Rocky Mountain foreland structures are 
buckle folding and forced folding.  These mechanisms are not mutually exclusive as it is 
common for buckle folds and forced folds to occur together (Cosgrove and Ameen, 
2000), which is the case in the study area.  Buckle folds are generated by layer parallel 
compression, whereas forced folds depend on some forcing member from below, such as 
a reverse or normal fault, which controls the geometry of the fold (Stearns, 1968; Stearns  
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and Friedman, 1972; Cosgrove and Ameen, 2000).  In my study area, the forced folding 
component is a result of basement reverse faulting formed during regional layer-parallel 
compression, which also contributed to buckle folding.  The two folding mechanisms 
produce fracture distributions that vary based on the type of mechanism. As a result, 
folding mechanisms may be identified that produced the fractures or, if the fold 
mechanism is known, fracture sets can be attributed to their respective folding processes.  
The following sections provide further detail of the two mechanisms and their associated 
fracture models. 
Buckle Folds 
 Buckle folds form in response to compressional forces applied parallel to a 
mechanical anisotropy (van der Pluijm and Marshak, 2004). The forces are 
accommodated by either flexural slip between layers in a heterogeneous sequence or by 
ductile changes in layer thickness in interlayered competent and incompetent layers at 
depth.  Flexural slip buckle folds tend to occur above the brittle-ductile transition zone 
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and are representative of the type of buckle folds observed in this study area.  These folds 
are generated when closely spaced competent layers in a heterogeneous sequence buckle 
such that the folding of the sequence is accommodated by interlayer slip between the 
layers without significant changes in individual thickness (Fig. 3.2).  Such buckle folds 
typically have a periclinal geometry, forming elongate, doubly plunging domes (Fig. 3.3) 
(Cosgrove and Ameen, 2000).  This is the type of geometry observed in Dallas and Derby 
domes. 
 Fractures associated with buckle folding may be the result of regional stresses or 
local stress fields generated by buckling (Cosgrove and Ameen, 2000).  Figure 3.4 
illustrates the common fracture geometries that form as a result of buckle folding.  
Extension occurs in the outer arc above the neutral surface of anticlines while the inner 
arc experiences compression (Fig 3.4h).  Extension and conjugate shear sets are the most 
common fracture patterns observed in buckle folds.  The extensional fracture planes that 
contain the fold axis, are perpendicular to σ3 (Fig. 3.4f), and varying in dip across the fold 
hinge (Fig. 3.4f). 
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Another set of extension fractures may form perpendicular to the fold axis.  The shear 
fractures are more complex and are typically oriented at highly oblique or low angles to 
the fold hinge (Figs. 3.4g, h).  Conjugate shear sets found on the plunging ends of doubly 
plunging folds (periclines) are oriented such that σ1 is roughly perpendicular to the σ1 
orientation associated with the conjugate sets found on the fold limbs adjacent to the fold 
culmination (Fig. 3.5).  This change in σ1 orientation is due to bedding-parallel shortening 
along the plunging closure of the periclinal geometry (Stearns and Friedman, 1972; 
Cooper et al., 2006) and results in bedding-dip-parallel σ1 orientations pointing toward 
the fold culmination  (Fig. 3.5). 
 The progressive development of buckle folds affects the timing of formation of 
fracture sets.  Figure 3.6 illustrates the process, beginning with an early phase of shear 
and extensional fracture development.  During this phase, a conjugate shear set forms  
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with the maximum compressional stress oriented parallel to the acute bisector while an 
extensional set forms normal to the fold hingeline as a result of hinge-parallel extension 
(Fig. 3.6A).  Continued development leads to compression in the inner arc and extension 
in the outer arc, forming a set of hinge-parallel extension fractures (Fig. 3.6B).  More 
hinge-parallel extension fractures form as the fold grows in response to continued 
buckling (Fig. 3.6C).  Progressive folding also leads to the development of interlayer slip 
surfaces separating the fold into mechanical units that each develop bending strains, 
leading to the overprinting of strains that further complicates fracture fabrics (Fig. 3.7) 
(Couples et al., 1998).      
Forced Folds 
 Stearns (1978) defined forced folds as ‘folds in which the final overall shape and 
trend are dominated by the shape of some forcing member below.’  The most common 
forced folding situation occurs when folds develop in the sedimentary cover above dip-
slip, oblique-slip, or strike-slip faults in the rigid basement (Cosgrove and Ameen, 2000).   
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Forced folding typically forms long linear structures, and their distribution and geometry 
is controlled by the distribution and type of movement of the faults that form them 
respectively (Cosgrove and Ameen, 2000).  Typical forced folds in the Rocky Mountain 
foreland are associated with reverse dip-slip faults and are observed within the field area.   
 Forced folding associated with reverse dip-slip faults occurs in three stages 
differentiated based on changing local stress orientations (Ameen, 1988).  In the first 
stage (Fig. 3.8A), conjugate shear fracture sets are bisected by the greatest principal 
compressive stress (σ1) associated with the regional shortening, and extensional fractures 
form perpendicular to the least principal regional stress (σ3).  In the second stage (Fig.  
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3.8B), σ1 is oriented parallel to the fold hinge, in response to the stresses induced by the 
forcing member, resulting in a conjugate shear set with the acute bisector oriented 
perpendicular to the first.  Finally, with continued displacement along the fault, the steep 
to overturned forelimb experiences a second period of layer-parallel compression (Fig. 
3.8C).  While fracture patterns generated by forced folding can display an array of 
conjugate shear and extensional fractures, Cooper et al. (2006) noted simpler patterns on 
the Teapot Dome that primarily exhibit perpendicular extensional and conjugate facture 
set traces on a given flexed layer (Fig. 3.9) that do not follow the bedding related patterns 
produced during periclinal buckling (Figs. 3.5, 3.4g). 
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Influence of Pre-existing Fractures 
 The analysis of fracture patterns in the study area may also be complicated by the 
presence of pre-Laramide fractures.  The early model developed by Stearns (1968) was 
established based on experimental triaxial tests in which fractures were produced in 
response to a homogeneous state of stress (Fig. 3.10).  These tests did not consider 
preexisting fracture sets, which may become reactivated in response to the stresses 
applied during the experiment.  In the case of my study area, pre-Laramide fractures 
could be re-actived by Laramide compressional stresses and accommodate strain that 
would otherwise lead to the generation of new fracture sets. Bergbauer and Pollard 
(2004) and Bellahsen et al. (2006) examine the influence of preexisting joint sets on the 
orientation of synfolding fractures in Emigrant Gap Anticline, WY and Sheep Mountain 
Anticline, WY respectively. (Note:  Sheep Mountain Anticline referred to here is located 
in the Bighorn Basin and is not the Sheep Mountain Anticline in the southern Wind River 
Basin referred to in this study and shown in Fig. 1.5).  While synfolding fracture sets 
generally form symmetrically with respect to the fold geometry, fractures formed prior to 
folding may not display this symmetry and might change the stress field in which new 
fractures are generated (Bergbauer and Pollard, 2004). 
 Figure 3.11 illustrates the chronological development of fractures in response to 
folding in the presence of a preexisting fracture set.  While fracture sets II and III 
orientations are consistent with formation in reponse to the regional stress that produced 
the fold, fracture set IV forms parallel to set I rather than forming new conjugate sets.  
Set I fractures are also reactivated as reverse faults in the forelimb.   
68 
 
 
Methods and Analysis 
 Fracture measurements were collected in the field during Summer 2013 and 
combined with fracture measurements taken during previous studies.  The data collected 
in the field were recorded using azimuth right hand rule and located on a map that 
included topography and surface geology.  The new field measurements were compiled  
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along with the previously collected data in an Excel spreadsheet including azimuth, dip, 
and field station location in UTM coordinates.   
 The fracture data considered for this portion of the study were taken from the 
back limb of Derby Dome (Fig. 3.12) to avoid the complex interchange zones between 
north Derby and south Dallas domes and south Derby Dome and northern Sheep 
Mountain Anticline and fold-mechanism-related fracture complexities on the forelimb of 
the fold. The fracture orientations were evaluated for consistency with the regional 
maximum principal shortening direction of 60°/240° proposed by Weil and Yonkee 
(2012).  Using the Stress Analysis module in the Move® suite, the fracture data were 
tested for slip and dilational tendency in response to the regional shortening direction.  It 
was assumed that fractures with a high probability of slip and dilation have the same 
orientation as newly generated fractures formed in the same stress conditions. 
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To begin the analysis, the fracture orientation data (Appendix C) were imported 
into Move® as strike and dip markers with respect to their UTM station locations.  Next, 
the strike and dip markers were converted to mesh surfaces using the Surface tool under 
the Model Building tab.  At this point, the mesh surfaces are combined as one selectable 
set that must be separated by right clicking on the fractures and selecting the “Separate 
Mesh” option.  This separates the mesh surfaces as individual, selectable fractures (Fig. 
3.12).  Once the fractures were separated, they were selected with the lasso tool and 
brought into the Stress Analysis module by clicking the Stress Analysis button under the 
Modules tab.  Once the module is open, the fractures can be viewed as poles plotted on a 
stereographic projectoin (Fig. 3.13) (Note:  the “Profile Depth Tolerance” option under 
the “Display” options must be deselected in order to view the plotted data).  In the 
module, the stress state settings were changed to reflect the regional maximum principal  
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shortening of 60°/240°.  The “Slip and Dilation Tendency” stress overlay option was 
selected, displaying the corresponding color map to the stereonet (Fig. 3.14).  Finally, the 
once the “Apply/Update Colour Map in 3DView” option was toggled on, the fractures 
were colored with respect to their slip and dilation tendency field in the 3D view (Fig. 
3.15).  With the “Highlight Selected Vertices” option on, fractures with slip and dilation 
tendencies associated with the regional layer parallel shortening direction were then 
selected from the stereonet using the lasso tool and automatically highlighted in the 3D 
view for further analysis. 
Discussion 
 Approximately 81% of the fractures on the back limb of Derby Dome had a slip 
and dilational tendency of 1.2 (60% probability) or greater (Fig. 3.14), indicating they are  
72 
 
 
consistent with the regional shortening direction of 60°/240° proposed by Yonkee and 
Weil (2011).  The other 19% appear to be neutral to the stress field and likely formed in 
response to local perturbations due to forced folding complicating the stress fields in the 
dome.  However, the shallow dipping fractures in the center of the stereoplot color map 
(Fig. 3.14) may be conjugate shear sets formed during thrusting on the inner arc of 
buckled bedding horizons (Fig. 3.4h). 
 The fractures with the highest slip and dilational tendency appear to be conjugate 
shear and extensional fractures in response to triaxial compression (Fig. 3.16).  Those 
with the lowest slip and dilational tendency are interpreted as hinge-parallel extension  
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fractures that formed during buckle folding (Fig. 3.17).  Both sets are considered to have 
formed in response to the regional shortening direction (Fig. 3.18).   
 Further analysis is needed to evaluate the stress orientations responsible for the 
generation of the other back limb fractures.  Furthermore, continued fracture analysis in 
the study area needs to be completed on the forelimb of Derby Dome as well as the 
adjacent interchange zones.  Fractures in these areas have likely been reoriented and  
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reactivated during late-stage folding and faulting and are significantly more difficult to 
analyze and evaluate stress fields that formed them.  In order to evaluate the significance 
of potential N-S shortening in the area, the timing and mode of fracturing must be  
considered along with possible reorientation and reactivation.  The influence of these 
factors are not clear at this point; however, further testing using the stress analysis 
methods described above are needed to resolve these issues.  A description of the stress 
analysis to be completed beyond this study is described at the end of Chapter 5.  
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Chapter 4:  Seismic Reflection Experiment 
Introduction 
 Previous studies of the basin margin folds along the southeastern flank of the 
Wind River Mountains have utilized a number of methods to interpret and analyze the 
significant faults and structures of the area including: geologic mapping, fracture 
analysis, limited well log analysis, and geologic cross sections (Abercrombie, 1989; 
Willis and Groshong, 1993; Gay, 1999; Brocka, 2007; Clements, 2008); however,  only a 
few studies have employed seismic techniques to image the structures at depth and 
constrain interpretations (Skeen and Ray, 1983; Alward, 2010; Tiffany, 2011; Thomas, 
2012; Onen, 2013).  Alward (2010) and Thomas (2012) both used seismic reflection and 
refraction techniques to study the geometry of the Spring Creek Fault in the Schoettlin 
Mountain and Red Canyon quadrangles respectively.  Tiffany (2011) was able to image 
and estimate the amount of throw on the Carr Reservoir Fault in the Del Monte Ridge 
quadrangle using the same techniques. Onen (2013) conducted a 2D seismic reflection 
and refraction experiment to image potential fault duplexing on the footwall of the Derby 
Dome back limb fault.  For this study, a 2D seismic reflection experiment was set up to 
image what has been interpreted by Brocka (2007) as a strike-slip fault in the Dallas–
Derby Dome interchange area displaying ~280 m of lateral offset.  The fault may have 
had a significant influence on the offset of Dallas and Derby Dome.  Imaging the fault 
could provide insight as to what is controlling the en echelon pattern of the basin margin 
folds.   
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The seismic reflection experiment was conducted in July, 2013, along the X-X’ 
profile labeled in Figure 4.1. The location was selected such that the seismic profile 
would cross the projection of the E-W trending strike-slip fault from Brocka (2007).  The 
equipment used for the experiment includes: 1) 104 Geometrics receivers (geophones), 2) 
three 24-channel and two 16-channel Geometrics geode data acquisition boxes, 3) a 
Betsy Seisgun source to fire 400 grain 8 gauge blanks, and 4) all of the associated cabling 
connecting the setup to the field laptop computer.  The survey used a modified rolling 
spread design with a total spread length of 388 meters and a total of 37 shots recorded.  
The geophones were spaced two meters apart with shots taken every 6 meters starting 36 
meters before the first geophone, creating 32 fold data (Fig. 4.2).  See Table 1 for a 
complete description of the experiment design and parameters.  
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Methodology  
Field Methods 
 Prior to setting up the geophones and other equipment, the positions for the 
geophones and shot locations were measured, flagged, and surveyed using real time 
kinematic satellite navigation techniques.  Next, 0.5 meter-deep holes were drilled using 
a hydraulic tow hitch auger at each shot location.  Once the equipment was set up for data 
acquisition, the shot holes were filled with water to increase coupling and the signal-to-
noise ratio with the Betsy Gun when fired into the hole.  The data was recorded after each  
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successful shot on the field laptop computer using Geometrics Seismodule Controller
TM
 
software.    
Seismic Reflection Processing 
 The seismic reflection data was processed and analyzed using the Geo2x 
VisualSUNT_22Pro software.  First, the data collected in the field was converted from 
SEG2 to Seismic UNIX (SU) format.  Once the files were converted, the geometry was 
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defined for the receiver spacing, shot spacing, source spacing, elevation, and location for 
the profile line.  Bandpass filters were then applied to minimize noise (such as biological 
noise, ground roll, and source air waves) and to remove parts of traces that are not 
reflections.  Next, manual muting was performed on each shot gather by deleting ground 
roll and air waves that were not eliminated in the filtering.  The geometry was then 
entered and the data was sorted into CDP (common depth point) gathers. After sorting the 
data, the stacking velocity was determined to estimate the NMO (normal move-out) 
correction.  The minimum and maximum velocities used in the experiment were 1000 
m/s and 3800 m/s with an interval of 200 m/s.  The final stacked files were examined and  
the “best” one, chosen based on the coherence and quantity of the reflectors in each 
section, was selected for analysis.  The selected shot gather was then converted to depth 
in order to view the profile in the Move®. 
Results and Interpretations 
Reflection Processing Results 
 The final processed images for seismic profile X-X’ show the results of the data 
processed with VisualSUNT and are displayed in terms of both time and depth (Figs. 4.3 
and 4.4 respectively).  The images have a horizontal exaggeration of ~4.49x.  The seismic 
profile displays strong reflectors near the surface that are interpreted as the sandy beds of 
the Jurassic Morrison and Sundance formations.  The thicknesses of the units are 
approximately 105 m and 75 m respectively, which correlate well with the thickness of  
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the strong set of reflectors on the seismic profile.  The reflectors become less clear at 
greater depths, possibly due to deformation accommodated by the less competent Jurassic 
Gypsum Springs formation. 
The strong sets of reflectors near the surface at the southwestern portion of the 
profile are likely multiples created from the seismic waves reflecting repeatedly off the 
same sandy units of the Morrison and Sundance formations.  Each matching set of 
repeated reflectors is spaced evenly by ~90 milliseconds, or 108 meters.  Using t=2z/v 
(t=time, z=depth in meters, v=velocity in meters/second) the depth to the top repeated 
reflector in the set of multiples was calculated from the two-way travel time of each 
subsequent set of multiples.  For example, the two-way travel time to the top reflector 
was determined from the seismic profile and the depth was calculated to be 109.9 m 
using v=2400 m/s.  Next, the two-way travel time to the repeat of that top reflector was 
determined and depth was similarly calculated using t=4z/v (essentially doubling the 
time, which would be expected from a signal bouncing twice between the surface and a 
given reflector).  The calculated depth with respect to the first multiple was found to be 
108.7 m, very similar to the 109.9 m found for the actual depth of the first reflector and 
matching that of the first reflector in the depth profile.  This was repeated for the second 
multiple, using t=6z/v (tripling the time) and found a depth of 105.8 m.  The similarity in 
these values indicates that the reflectors are indeed multiples.  
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After analyzing the profile with no vertical or horizontal exaggeration in Move®, 
it appears that there is a discrete zone showing approximately 20 m apparent offset of the 
reflectors (Fig. 4.5).  This also happens to be the area where the strike-slip fault projects 
to, and thus is interpreted as the location of the fault.  There are also some fairly strong 
reflectors dipping steeply to the southwest in the northeastern portion of the profile at 
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~300 m depth.  Based on proximity to the fold hinge of Dallas Dome, shallow dips are 
expected in this area and thus these reflectors may be an indication of either ground roll 
contamination or deformation.  The reflectors are not quite strong or coherent enough to 
be ground roll and appear to flatten out towards the southwest.  They appear to be 
truncated and offset by the fault trace at an elevation of ~1350 m, suggesting that they 
may be a product of deformation near the fault zone, or rather may be fault interface 
reflections which suggest that the fault might start to dip at depth.  Below this elevation, 
the trace of the fault is lost.  A longer spread length and a stronger source would be 
necessary to image the fault at greater depths.  This would be important to determine if 
the fault continues down to the Precambrian basement and offer insight as to whether the 
fault was generated as a preexisting basement weakness or if it formed in the cover rocks.  
Basement control would suggest that similar structures occur in the other interchange 
zones but are simply not visible on the surface.   
 The beds below the strong reflectors near the surface appear to be significantly  
deformed as there are no clear, consistent reflectors observed at depth.  Some of the 
reflectors appear to dip in both directions, potentially indicating folding of the units.  
Cosgrove and Ameen (2000) created a sandbox model of deformation in response to 
strike-slip faulting in the basement showing the complexity of folding in the cover rocks 
(Fig. 4.6).  There is no evidence that the strike-slip fault imaged in this study penetrates 
the Precambrian basement, but if some basement weakness is controlling the fault then 
folding similar to their model would be expected.   
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Discussion 
Data Acquisition Challenges 
 The primary challenges associated with data acquisition were transportation to the 
site of the experiment, site preparation, and noise.  Rugged terrain covered in sage brush 
and limited access on ATV roads posed difficulties primarily involving transportation of 
the hydraulic tow hitch auger.  With limited vehicle access, some light hiking was 
required to access the site of the profile line.  Drilling of the holes at each shot location 
was difficult due to hard, dry, compacted dirt and hot weather conditions.  The location of 
the seismic line, however, was positioned along one of the ATV roads allowing for 
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relatively easy setup of the geophones, cables, and acquisition boxes.  The proximity of 
the location to Hwy. 287 along with gusts of wind introduced noise that was picked up by 
the receivers. 
Data Processing Challenges 
 Source related noise posed a considerable challenge during data processing.  
Filters were applied in order to remove source-related noise from ground roll and air 
waves.  Any remaining noise required manual muting of the data to delete any ground 
roll that was not filtered out.  A portion of the signal was lost during this process, but was 
necessary to reduce the amount of noise as much as possible.  Some ground roll, 
however, still exists in the profile, potentially covering meaningful signal. 
Conclusions  
 The images produced from processing the seismic data confirmed the presence of 
a fault structure, interpreted as the strike-slip fault mapped by Brocka (2007).  The 
expectation was to at least see some deformation in the fault zone projected from the 
surface trace to the X-X’ profile line.  Due to the data acquisition and processing 
challenges, the resolution of the final image was decreased considerably.  Despite these 
challenges, the following conclusions were made from the 2D seismic reflection 
experiment: 
1. The seismic profile successfully images the strike-slip fault that was the target of 
the experiment.  The apparent offset of reflectors marks a discrete zone that is 
interpreted as the location of the fault.  This correlates well with the intersection 
of the projection of the fault trace. 
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2. The variation in dip angle of reflectors may be attributed to deformation generated 
by motion along strike-slip fault.  Some very steeply dipping reflectors are 
observed in the northeastern portion of the profile, which lie very close to the 
fault indication possible deformation during faulting.   
3. The clear, horizontal reflectors on the southwest end of the profile are interpreted 
as sets of multiples.  These multiple reflectors are covering up potentially useful 
data, thus limiting interpretations. 
4. A future seismic survey with a longer spread could potentially image the fault at 
greater depths.  This would be important to determining whether a preexisting 
basement weakness is a possible control on the faulting and the en echelon offset 
of the basin margin folds off the southeastern flank of the Wind River Mountains.     
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Chapter 5: Discussion and Conclusions 
Discussion 
 The Move® software suite is a powerful structural modeling tool that uses a 
number of restoration algorithms to emulate deformation processes.  However, the 
algorithms are certainly mathematical simplifications of real geologic processes.  
Although 2D restoration was used to validate structural interpretations of Derby Dome, 
there are limitations to what the software can actually model.  The software is unable, for 
instance, to reverse model folding and faulting deformation simultaneously, which 
complicated the 2D restoration process.  2D and 3D forward modeling algorithms can be 
used in Move® to test interpretations after restoration; however, the software currently 
does not support an algorithm that models buckle folding.  Because of this, forward 
modeling techniques were not used to capture strain in the deformed horizons or to 
validate structural interpretations of Dallas Dome and the Dallas-Derby dome interchange 
zone.  Despite the shortcomings of the software, useful interpretations were still made 
from the restoration process. 
 Determining the orientation of local stress fields responsible for fracture 
generation in the study area is challenging due to reactivation and reorientation of pre-
existing fractures.  The maximum regional shortening direction of 60°/240° during the 
Laramide orogeny (e.g. Weil and Yankee, 2012) formed conjugate shear and hinge-
perpendicular fracture sets, as well as hinge-parallel sets generated during buckle folding, 
that are easily identified on the back limb of Derby Dome.  However, fractures on the 
fore limb of Derby Dome and in the Dallas-Derby dome interchange zone are 
complicated by reactivation and reorientation of fractures generated by the regional layer 
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parallel shortening (LPS) direction.  This complicates identifying new fractures formed 
from local perturbations of the stress field due to forced folding and deformation in the 
interchange zone.  However, future work, discussed here, may be able to identify the 
stress geometries responsible for the generation of these fractures, and plans for follow-
up research are described in further detail in the final section of this chapter. 
 Conclusions 
 This study combined 2D and 3D modeling techniques, fracture analysis, and a 2D 
seismic reflection experiment to test the hypothesis that localized N-S shortening affected 
the formation of the en echelon basin margin folding along the southeastern flank of the 
Wind River Mountains.  This section summarizes the results and conclusions of the work 
completed during the six stages of the study described in Chapter 1. 
 Stage 1 was to collect fracture orientation and geophysical data in the field during 
Summer 2013.  Fracture measurements were taken from Derby Dome and the adjacent 
interchange zones and seismic reflection techniques were used to image a strike-slip fault 
in the Dallas-Derby interchange.  The data collected during this stage were used for 
analysis during stages 5 and 6.  Stage 2 involved importing the geologic map, cross 
section interpretations from Brocka (2007), 2D seismic reflection profile, and horizon 
tops interpreted from well log data to constrain the 2D and 3D model building in stages 3 
and 4. 
During Stage 3, a series of cross sections were created in Move® based on the 
interpretations made by Brocka (2007) and using the 2D section creation tools in the 
software suite.  The cross sections were restored using 2D unfolding and move-on-fault 
algorithms to validate the timing of faulting and folding events and the geometry of 
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deformation in the study area.  All of the cross sections created were valid with the 
exception of the J-J’ section in the southern portion of Dallas Dome, which requires more 
information and constraints than are currently available in order to create an accurate 
interpretation.  However, the cross section profiles through Derby Dome were balanced 
and geometrically valid based on the results of the restoration process.  The amount of 
shortening was also calculated for each section, indicating significantly more shortening 
occurred near the center of Derby Dome than near the closures. 
The cross sections created in Stage 3 were then used to create a 3D model to be 
analyzed using the Geomechanical Modeling module during Stage 4 of the study.  The 
horizon tops and faults were connected from section to section to create 3D mesh 
surfaces.  These surfaces were used to restore the faulting and folding on the horizons and 
calculate and capture the strain generated during deformation.  The maximum-minimum 
principal strain ellipticities were displayed spatially on selected horizons to visualize the 
relative strain magnitudes on the horizon surfaces.  As expected, the majority of the strain 
was concentrated in the forelimb of Derby Dome and the associated fault structures. 
In Stage 5 of the study, the fracture orientations collected during Stage 1 were 
imported into the Move® suite to analyze the slip and dilational tendencies of the Derby 
Dome back limb fractures in response to the regional stress field that produced an 
average Laramide layer parallel shortening (LPS) direction  of 60°/240° (e.g. deduced by 
Weil and Yonkee, 2012).  The vast majority of the fractures were either conjugate shear, 
hinge-perpendicular, or hinge-parallel fracture sets associated with the regional LPS 
direction or buckle folding resulting from the regional LPS direction.  Further analysis is 
required to determine the stress fields responsible for generating new or reactivating old 
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fractures in the forelimb of Derby Dome and the adjacent interchange zones.  Future 
plans for study are described in the following section. 
The processed seismic reflection data collected in Stage 1 were analyzed and 
interpreted during Stage 6.  The strike-slip fault in the Dallas-Derby interchange zone 
was successfully imaged and stood out as a very discreet, vertical fault zone offsetting 
competent sandy units of the Morrison and Sundance formations.  The fault crossed the 
profile almost exactly where the E-W surface trace projected through the section.  Steeply 
dipping reflections near the fault indicate that it may dip to the south at depths greater 
than 300 m.  Evidence of deformation resulting from motion on the fault can be seen in 
the form of reflectors dipping in both directions on the profile.  A longer spread length 
and stronger source could potentially image the fault at greater depths to determine 
whether there is some basement structure controlling the deformation in the Dallas-Derby 
interchange zone. 
Future Research 
 The results of the fracture analysis on the back limb of Derby Dome indicate that 
most of the fractures formed as a result of the  regional Laramide stress field, which 
produced ~60°/240° LPS.  However, more work must be done to analyze the stress 
orientations responsible for fracturing in the forelimb of Derby Dome as well as the 
Dallas-Derby and Derby Dome-Sheep Mountain Anticline interchange zones.  Fracturing 
in these areas are far more complicated, as local stress fields are affected by a 
combination of buckle folding and forced folding that generate a complex array of 
fracture orientations.  Analysis is further complicated by the reorientation and 
reactivation of earlier formed fracture sets produced during the main Laramide LPS 
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event.  Reactivation of previously formed fractures may accommodate strain in a stress 
field that may otherwise generate new fractures of different orientations from the 
reactivated fracture sets.   
 The stress analysis techniques employed in Chapter 3 of this study will be used to 
further evaluate this problem during May 2014 to determine if local stress fields, such as 
an approximate N-S orientation of the maximum principal stress, can explain the 
generation and/or reactivation of fracture sets in the study area.  The primary challenge of 
the fracture analysis will be characterizing which fracture sets were formed prior to 
faulting and folding, which fractures were generated in response to the regional stress 
field, and which fractures were newly formed in response to local stress fields.  The study 
will require testing the slip and dilation tendencies of the fractures in response to various 
stress conditions to identify the modes of fracturing.  This additional work seeks to find 
more evidence of a possible N-S shortening component along the southwestern margin of 
the Wind River Basin. 
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Appendix A:  Lithologic Descriptions 
Stratigraphy 
 The lithologic descriptions for the rock units in the study (Fig. A1) were obtained 
through field observations, descriptions used by the University of Missouri Branson Field 
Camp, and previous studies of the Wind River Basin sediments.  The units considered for 
modeling range from Precambrian to Upper Cretaceous (Fig. A1), though only units 
ranging from Tertiary to Quaternary are exposed in the study area and Cenozoic basin fill 
deposits are ignored in this study.  The following section describes the lithology and 
competency of each respective formation. 
Precambrian Basement 
 Precambrian basement rocks are exposed in the Wind River basin and in the core 
of the Wind River Range and consist of igneous and metamorphic rocks, including 
granite, granodiorite, gneiss, schist, and mafic dikes (Keefer, 1970).  These rocks are part 
of the Wyoming Precambrian province, an Archean craton that is approximately 2.5 – 3.4 
Ga (Snoke, 1993) in age.   
Paleozoic Units 
 The Cambrian units lie unconformably over the Precambrian basement rocks and 
represent a transgressive sequence that includes the Flathead Sandstone, the Gros Ventre 
Formation, and the Gallatin Limestone.  The Flathead Sandstone, which forms a 
structurally competent package with the Precambrian rocks below, is a 250 feet thick 
reddish-maroon arkosic sandstone that generally fines upward and displays cross- 
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bedding.  Above the Flathead Sandstone is the Gros Ventre Formation, a structurally 
incompetent package that is approximately 700 feet thick.  This sequence contains 
interbedded sandstones, siltstones, and mudstones, and is a valley forming unit.  The 
Gros Ventre Formation is overlain by the Gallatin Limestone, which is a 250-275 feet 
thick ridge forming unit composed of bedded limestone and dolostone.  This unit is part 
of a competent package that includes the overlying Bighorn Dolomite and Madison 
Limestone. 
 The Ordovician Bighorn Dolomite unconformably overlies the Cambrian 
sequence.  It is a hard massive siliceous gray-white dolomite that can reach up to 150 feet 
in thickness in some parts of the Wind River Basin but is not observed in others (Thomas, 
2012).  The Bighorn Dolomite is overlain unconformably by the Mississippian Madison 
Limestone, a 350 feet thick unit of largely dolomitized massive bedded carbonate 
successions containing zones of chert replacement, cross beds, rugose corals, and 
brachiopods.  The Madison Limestone is a resistant cliff-forming unit, marking the top of 
the competent package that also includes the Gallatin Limestone and Bighorn Dolomite.  
Just above the Madison Limestone is the late Mississippian–early Pennsylvanian Amsden 
Formation (~150 feet thick), a reddish mature sandstone with cross-beds and inter-bedded 
with shale and limestone.  The upper shales of the Amsden Formation allow it to act as a 
structurally incompetent. 
 Unconformably overlying the Amsden Formation is the Pennslyvanian Tensleep 
Sandstone, which reaches a thickness of >500 feet.  The Tensleep Sandstone is a 
competent, cliff forming quartz arenite that is porous, friable and tannish-gray in color.  
This unit displays a range of sedimentary structures including cross-beds, convolute 
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bedding, and ripple marks.  The youngest Paleozoic unit is the Permian Phosphoria 
Formation, a 250 feet thick unit that unconformably overlies the Tensleep Sandstone.  
The Phosphoria Formation is a mixture of calcareous mudstones, massive chert, and thin 
phosphates and forms large dip-slopes off of the eastern margin of the Wind River 
Mountains just to the west of the study area.  The Phosphoria Formation forms a 
competent package together with the Tensleep Sandstone. 
Mesozoic 
 The Triassic Chugwater Group, made up of the Red Peak, Alcova, Crow 
Mountain, and Popo Agie members, is about 1000 feet thick and unconformably overlies 
the Paleozoic section.  The Red Peak Formation (~900 feet) is easily recognizable as a 
thick, red hematite sandstone that contains interbeds of siltstone and mudstone.  The 
Alcova Limestone 10 feet thick unit that serves as the boundary between the Red Peak 
and Crow Mountain members. It consists of thin, irregular bedding and stromatolites, and 
forms hogback dip slopes due to its resistant nature. The top of the Alcova Limestone, as 
with the Permian Phosphoria Formation, was picked in a number of logs from wells 
within the study area and serves as a constraint for 2D cross section interpretations and 
3D modeling.  The Crow Mountain and Popo Agie members are valley forming units that 
are difficult to distinguish in the field, and thus are generally considered as an 
undifferentiated unit.  The Crow Mountain member is a fine-grained red sandstone.  The 
Popo Agie member is made up of purplish-red claystones and fine-grained sandstones 
and topped by yellow colored ochre beds.  The ochre beds likely represent a paleosol 
with the late-Triassic–early-Jurassic Nugget Sandstone lying unconformably on top.  
While the Chugwater group contains local competent units within the sequence, it is 
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considered to be an incompetent unit that displays significant internal deformation and 
layer-parallel faulting.  Primary fault structures in the study area are interpreted as 
detaching within the lower portions of the group (Brocka, 2007). 
 The late- Triassic–early-Jurassic Nugget Sandstone is a prominent 750 feet thick 
cross-bedded sandstone.  It is split into three sections: lower, middle, and upper.  The 
lower Nugget Sandstone is a cliff forming unit composed of red-brown thinly bedded 
sand and siltstone.  The middle Nugget is a less resistant valley former made up of 
weakly cemented friable sands.  The upper Nugget is an eolian, highly cross-bedded 
sandstone unit that is a major cliff former in the study area.  It is well-sorted with fine- to 
medium-grained friable quartz sands with cross-bedded packages separated by silty 
interdunes.  The Nugget Sandstone as a whole acts as a structurally competent unit and 
contains an abundance of brittle deformation features, such as faults and fractures, that 
are used for structural analysis in this study. 
 The Nugget Sandstone grades conformably into the silty layers of the lower 
Jurassic Gypsum Spring Formation (~125-150 feet).  The Gypsum Spring Formation is 
made up of interbedded alabaster gypsum and siltstone layers with thin limestone units 
near the top.  There are three distinct carbonate layers that can be used as marker beds 
based on their distinguishable features.  This formation is less competent as the gypsum 
layers behave ductily during deformation, accommodating offsets in adjacent units. 
 The Gypsum Spring Formation grades conformably into the Jurassic Sundance 
Formation, a 125 feet thick unit composed of sandstones, glaucanitic siltstones and 
mudstones.  The base of the Sundance Formation is marked by a sandstone layer 
containing rip-up clasts, quartz sand, and ooids.  The top of the formation is characterized 
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by a fossiliferous limestone that contains bivalves (which can be used as facing 
indicators) overlain by glaucanitic mudstones.  The Sundance Formation along with the 
Gypsum Spring Formation combine to form an incompetent package with strain 
concentrating in the carbonate layers within the respective units. 
 The Sundance Formation gradually transitions into the late-Jurassic–early-
Cretaceous Morrison and Cloverly Formations, which are considered to be 
undifferentiated in this study due to difficulty differentiating the two.  They have a 
combined thickness of about 350 feet of terrestrial deposits that include alluvial fans, 
meandering stream deposits, and lacustrine deposits.  The lower Morrison Formation is 
comprised of silty sandstones that contain interbeds of white coarse-grained cross-bedded 
sandstone.  The upper Morrison is distinguished by finer-grained clay, mud, and silt 
layers that vary in color from reddish-maroon to greenish-gray.  The upper Morrison is 
unconformable with the lower Cretaceous Cloverly Formation, which is defined by 
stream-laid gravels overlain by maroon and green clay and silt similar to the upper 
Morrison Formation.  The sandstones of the Morrison Formation make it structurally 
incompetent while the Cloverly Formation is considered to be part of a larger 
incompetent package that includes the overlying Lower Cretaceous Thermopolis Shale.   
 The Thermopolis Shale is roughly 200 feet thick and is a distinct black organic 
rich shale unit that contains selenite gypsum crystals along bedding planes.  It is overlain 
conformably by the Lower Cretaceous Muddy Sandstone.  The Muddy Sandstone is 
about 50 feet thick and is characterized as a fine- to medium-grained lithic arenite 
cemented by hematite.  It is a resistant layer, forming hogback ridges and dip slopes and 
varies in thickness on a local scale.  It is a structurally competent unit sandwiched 
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between two incompetent units, concentrating strain and displaying brittle deformation in 
the form of fractures.  The Muddy Sandstone is overlain conformably by the Lower 
Cretaceous Mowry Formation, a 500 feet thick unit made up of fissile, black to gray 
shales containing bentonite rich layers that display vegetation bands on the weathered 
slopes.  The Upper Cretaceous Frontier Formation sits atop the Mowry Formation and 
represents the youngest unit considered in this study.  The Frontier Formation is about 
1000 feet thick and contains interbedded lithic quartz sandstone and fossil-rich siltstones 
and shales.  Strain accumulates in the competent sandy portions of the Frontier formation 
while the shale successions behave incompetently.  There are Tertiary basin fill deposits 
in the study area, but they are not important to the structural interpretations of this study 
and will not be considered. 
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Appendix B 
 
The following tables indicate the locations of well spots in the study area and the depths 
to horizon tops of the Alcova Limestone and Phosphoria Formation in corresponding 
wells. 
Northing Easting 
Datum 
Elevation 
(ft) 
Well ID 
 
Northing Easting 
Datum 
Elevation 
(ft) 
Well ID 
4736595.9 731964.9 6164 49013034890000 
 
4747546.4 718499.7 5231 49013069320000 
4736595.9 731964.9 6164 49013034890001 
 
4732930.1 698092.9 5647 49013069360000 
4764506.5 695632.9 5380 49013050000000 
 
4756779.3 716904.9 5323 49013069370000 
4749015.7 688158.7 5453 49013050010000 
 
4758678.2 729210.5 5322 49013069400000 
4768551.9 696319.4 5351 49013050020000 
 
4747006.9 719013.4 5252 49013069420000 
4765883.7 674311.2 5575 49013050030000 
 
4746574.7 718913.4 5243 49013069430000 
4765041.5 676439.7 5329 49013050040000 
 
4746654.6 720825.2 5456 49013069440000 
4747320.3 688987.6 5221 49013050120000 
 
4735135.7 695260.8 5391 49013069480000 
4747320.3 688987.6 5221 49013050120001 
 
4735135.7 695260.8 5391 49013069480001 
4705980.7 728945.1 6858 49013052270000 
 
4747851.9 718526.8 5233 49013069510000 
4706029.8 720504.2 6686 49013052280000 
 
4767818.8 673847 5549 49013069520000 
4706311.7 719397.6 6656 49013052290000 
 
4752566.8 687519.8 5709 49013069570000 
4706439 720892.8 6708 49013052300000 
 
4746173.3 719924.3 5348 49013069590000 
4706757.8 731236 6769 49013052310000 
 
4728653.1 700702.5 5918 49013069620000 
4706915.7 729824.5 6810 49013052330000 
 
4729391.2 700169.4 5648 49013069640000 
4715117.5 735166.1 6549 49013052460000 
 
4748457.8 688484.7 5385 49013069700000 
4715101.9 734373.4 6529 49013052470000 
 
4735194.5 695142 5366 49013069710000 
4716433.9 735625.3 6539 49013052480000 
 
4735194.5 695142 5366 49013069710001 
4716587.9 732606.5 6725 49013052490000 
 
4754044.7 687431.3 5706 49013069730000 
4719413.1 729003.5 6735 49013052520000 
 
4746564.1 718511.3 5263 49013069850000 
4719128.4 716534.6 5940 49013052530000 
 
4748026.5 719578 5263 49013069860000 
4720474.3 707619.2 7326 49013052550000 
 
4747198.4 718252.3 5244 49013069890000 
4721563.1 730244.8 6681 49013052560000 
 
4747060.7 719480.4 5262 49013070080000 
4723475.6 731322.4 6858 49013052580000 
 
4747060.7 719480.4 5263 49013070080001 
4722418 692589.3 7021 49013052590000 
 
4748266.1 719245.7 5261 49013070100000 
4724583.9 716813.3 5657 49013052600000 
 
4748271.1 719648.7 5277 49013070110000 
4724652.4 717154.2 5618 49013052610000 
 
4763170.2 726915.2 5297 49013070200000 
4724866.6 716470.4 5737 49013052620000 
 
4748670.2 719612.2 5300 49013070240000 
4724918.5 706704.2 6391 49013052640000 
 
4748702.6 719966.2 5354 49013070250000 
4725521.1 706673.9 6174 49013052650000 
 
4748702.6 719966.2 5354 49013070250001 
4725652.5 707426.4 6370 49013052660000 
 
4748210.4 720043.2 5286 49013070260000 
4725726.9 706493.8 6145 49013052670000 
 
4746257.1 719136.2 5266 49013070310000 
4725835.9 707722 6544 49013052680000 
 
4746460.2 719821.9 5452 49013070320000 
4725851.1 695651.9 6132 49013052690000 
 
4747898.2 720466.3 5288 49013070360000 
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4725836.4 694022.5 6099 49013052700000 
 
4748442.3 688404.1 5374 49013070380000 
4726954.8 707226.6 6391 49013052710000 
 
4748699.1 720446.3 5349 49013070390000 
4727658.5 701472.7 5956 49013052720000 
 
4748699.1 720446.3 5347 49013070390001 
4727097.1 702077.1 6015 49013052740000 
 
4750200.2 677972.7 5640 49013070420000 
4727097.1 702077.1 6017 49013052740001 
 
4764889.4 675321.6 5484 49013080070000 
4727186.6 691824.5 5689 49013052750000 
 
4729679.9 700005.3 5630 49013080250000 
4727254.6 691030.5 5754 49013052760000 
 
4734733.1 695293.5 5467 49013080270000 
4727421.4 691513.8 5596 49013052770000 
 
4734733.1 695293.5 5467 49013080270001 
4728298.9 700408.5 5900 49013052780000 
 
4734733.1 695293.5 5467 49013080270002 
4728305 700694.5 5803 49013052790000 
 
4720081.3 708005.3 7174 49013080290000 
4728316.6 701018.1 5900 49013052800000 
 
4707107 730702.7 6769 49013080330000 
4728323.6 700648 5892 49013052820000 
 
4742802.8 728765.6 5734 49013080340000 
4728458.5 701310 5838 49013052830000 
 
4747739.4 688707.9 5251 49013080400000 
4728606.9 701636.1 5790 49013052840000 
 
4735178.8 695135.1 5420 49013081070000 
4728628.8 700671.2 5899 49013052850000 
 
4735034.5 695140.8 5384 49013081080000 
4728653.3 700517.1 6040 49013052860000 
 
4734900.2 695068.4 5369 49013081090000 
4728696.8 700369.9 5938 49013052870000 
 
4734697 696057.2 5504 49013081100000 
4728696.8 700369.9 5944 49013052870001 
 
4735448.9 732141.1 6222 49013081170000 
4728692.2 700479.9 6030 49013052880000 
 
4735448.9 732141.1 6222 49013081170001 
4728544.8 700342.3 6990 49013052890000 
 
4735104.7 732551 6551 49013081180000 
4728754.9 700533 7000 49013052900000 
 
4747944.8 689025.2 5246 49013082620000 
4728843.8 700418.9 6013 49013052910000 
 
4749003.8 688172.1 5443 49013082630000 
4728879.7 700276.9 5999 49013052920000 
 
4755126 716897.6 5239 49013082680000 
4728879.7 700276.9 5999 49013052920001 
 
4755126 716897.6 5239 49013082680001 
4728853.1 700548.2 7000 49013052930000 
 
4772996.4 709033.1 5449 49013082780000 
4728883.9 700499 6040 49013052940000 
 
4734028.5 732650.4 6622 49013082810000 
4728956.8 700365.7 5951 49013052950000 
 
4734028.5 732650.4 6622 49013082810001 
4728956.8 700365.7 5951 49013052950001 
 
4749329.4 732001.9 5609 49013083040000 
4728918.9 700553.7 5984 49013052960000 
 
4749329.4 732001.9 5610 49013083040001 
4728951.5 700489.6 6059 49013052970000 
 
4749329.4 732001.9 5610 49013083040002 
4728984 700117.2 5927 49013052990000 
 
4731533 734539.3 7164 49013083090000 
4728964.5 700094.9 5783 49013053010000 
 
4729337.6 706102.4 5838 49013083820000 
4729031.5 700758.7 5769 49013053020000 
 
4747760.5 688587.2 5277 49013083890000 
4729056 700260.3 5942 49013053030000 
 
4766569.5 673356.2 5597 49013083900000 
4729056 700260.3 5942 49013053030001 
 
4735450.4 732153.4 6297 49013083920000 
4729076.2 699693.1 5629 49013053040000 
 
4747159.7 719483 5266 49013084010000 
4729088.1 700334 5698 49013053050000 
 
4748955.2 688262.6 5457 49013084040000 
4729088.1 700334 5698 49013053050001 
 
4715604.5 733154.8 6550 49013084160000 
4729087.7 700089.6 5806 49013053060000 
 
4715164 732281.9 6565 49013084170000 
4729087.7 700089.6 5806 49013053060001 
 
4716952.4 727466.8 6663 49013084180000 
4729087.7 700089.6 5806 49013053060002 
 
4717110.7 735518.6 6547 49013084190000 
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4729120.9 700353.5 5770 49013053070000 
 
4720795.8 731674.7 6685 49013084200000 
4728745.5 700594 5622 49013053080000 
 
4721850.7 727438.5 6714 49013084340000 
4729222.2 700206.3 5759 49013053090000 
 
4707059.8 701518.5 7568 49013084420000 
4729232.4 700367.5 5618 49013053100000 
 
4706054.8 716263.2 6880 49013084430000 
4729279.1 700442.4 5607 49013053110000 
 
4705971.8 714657.2 6898 49013084440000 
4729305.2 700268.7 5607 49013053120000 
 
4706193.6 724416 6797 49013084450000 
4729305.2 700268.7 5607 49013053120001 
 
4706366.1 732458.8 6848 49013084460000 
4729384.6 700172.9 5597 49013053130000 
 
4706513.4 730334.8 6767 49013084470000 
4729268.4 700072.9 5670 49013053150000 
 
4708047.5 726605.6 6829 49013084480000 
4729370.5 700183.1 5598 49013053170000 
 
4707117.3 730003.8 6838 49013084490000 
4729370.5 700183.1 5598 49013053170001 
 
4707166.2 731615 6711 49013084500000 
4729372.9 699958.4 5597 49013053180000 
 
4734092 731959.7 6519 49013084570000 
4729199.1 700097.9 5651 49013053190000 
 
4735727.1 733533.2 6396 49013084580000 
4729452.5 700023.3 5927 49013053220000 
 
4747448 689145.2 5211 49013084890000 
4729545.5 700047.7 5651 49013053230000 
 
4737823.9 730756.2 6070 49013085010000 
4729492.8 700184.5 5585 49013053240000 
 
4730232 699881.1 5816 49013085020000 
4729492.8 700184.5 5586 49013053240001 
 
4745054 719369.3 5382 49013085030000 
4729608 700170.5 5636 49013053250000 
 
4747923.5 688653.8 5232 49013085040000 
4729614.5 699937.5 5633 49013053260000 
 
4749379.4 688495.4 5343 49013118130000 
4729608 700170.5 5636 49013053270000 
 
4725576.7 704953.5 5787 49013147360000 
4729788.4 699839 5814 49013053300000 
 
4734821.9 694896.1 5433 49013200040000 
4729394.9 689814.7 5773 49013053310000 
 
4734821.9 694896.1 5439 49013200040001 
4729812.8 700029.3 5818 49013053320000 
 
4757476.7 716882.9 5286 49013200070000 
4729852.1 699965.1 5808 49013053330000 
 
4757476.7 716882.9 5286 49013200070001 
4729852.1 699965.1 5808 49013053330001 
 
4735140.3 694797 5454 49013200080000 
4729927.9 701198.4 5702 49013053340000 
 
4735295.7 694790.2 5445 49013200090000 
4729992.8 699874.9 5762 49013053370000 
 
4735295.7 694790.2 5445 49013200090001 
4731182.6 734238.7 7188 49013053380000 
 
4735219.3 694994.7 5419 49013200210000 
4731182.6 734238.7 7187 49013053380001 
 
4735302.6 695112.7 5363 49013200250000 
4731207.6 735040.8 7167 49013053390000 
 
4735302.6 695112.7 5363 49013200250001 
4731207.6 735040.8 7156 49013053390001 
 
4735155.9 694795.8 5459 49013200260000 
4731207.6 735040.8 7156 49013053390002 
 
4735155.9 694795.8 5459 49013200260001 
4731207.6 735040.8 7169 49013053390003 
 
4749102.8 719651.6 5314 49013200300000 
4731207.6 735040.8 7168 49013053390004 
 
4748278.1 720351.9 5298 49013200310000 
4731596.1 734629 7125 49013053430000 
 
4742111 729827.6 5786 49013200330000 
4731596.1 734629 7125 49013053430001 
 
4730866.6 735051.5 7117 49013200340000 
4731981.5 734224.8 7265 49013053440000 
 
4735379.9 694859.1 5417 49013200380000 
4731580.7 699517.6 5775 49013053460000 
 
4735379.9 694859.1 5417 49013200380001 
4731580.7 699514.3 5775 49013053480000 
 
4734434.1 695251.1 5421 49013200410000 
4731369.2 695459.1 5574 49013053490000 
 
4734434.1 695251.1 5439 49013200410001 
4731369.2 695459.1 5574 49013053490001 
 
4734434.1 695251.1 5439 49013200410002 
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4732708.8 733344.2 7249 49013053500000 
 
4757586.7 718072.7 5287 49013200430000 
4732708.8 733344.2 7249 49013053500001 
 
4735220.4 695232.2 5373 49013200460000 
4732708.8 733344.2 7249 49013053500002 
 
4735220.4 695232.2 5373 49013200460001 
4732778.7 734194.5 7207 49013053520000 
 
4735342.5 694988.7 5417 49013200470000 
4733637.1 733012.8 6864 49013053530000 
 
4735342.5 694988.7 5417 49013200470001 
4733637.1 733012.8 6864 49013053530001 
 
4748442.3 688404.1 5374 49013200480000 
4733925.3 733149.8 6850 49013053560000 
 
4749074.8 719995.1 5352 49013200550000 
4733393.9 708160.6 6008 49013053570000 
 
4748293.9 720740.7 5312 49013200560000 
4733958.7 732195.3 6672 49013053580000 
 
4757237.3 718375.4 5364 49013200710000 
4734238.5 732944.1 6679 49013053600000 
 
4748192.7 718792.4 5248 49013200720000 
4734228.6 727373.1 5304 49013053610000 
 
4747914.4 720868.2 5298 49013200740000 
4733990.6 697710.2 5742 49013053670000 
 
4748717.2 720802.3 5324 49013200750000 
4734021.4 695552 5585 49013053690000 
 
4748717.2 720802.3 5324 49013200750001 
4734417.8 695539.2 5574 49013053700000 
 
4735491.5 694836.3 5399 49013200760000 
4734417.8 695539.2 5574 49013053700001 
 
4735399.7 695087 5356 49013200810000 
4734419.8 695648.9 5594 49013053710000 
 
4735399.7 695087 5356 49013200810001 
4734419.8 695648.9 5594 49013053710001 
 
4734543.5 695426.6 5449 49013200830000 
4734415.1 695404.9 5554 49013053720000 
 
4734543.5 695426.6 5449 49013200830001 
4734415.1 695404.9 5554 49013053720001 
 
4734537.3 695049.1 5331 49013200950000 
4734376 695123.3 5408 49013053730000 
 
4735286.6 695213.9 5365 49013201060000 
4735518.3 731659.4 6149 49013053740000 
 
4735286.6 695213.9 5365 49013201060001 
4734432.2 695497 5578 49013053750000 
 
4751839.6 716672.8 5213 49013201120000 
4735507.1 731356.5 6157 49013053760000 
 
4725832 728797.4 6786 49013201130000 
4734434.6 694915.2 5494 49013053770000 
 
4728605.9 700454.5 5853 49013201150000 
4734448.6 695176.2 5422 49013053780000 
 
4743215.7 727807.2 5613 49013201160000 
4734449.9 695064.7 5387 49013053790000 
 
4729958.7 720652.6 5605 49013201190000 
4734441.5 695160 5422 49013053800000 
 
4733769.6 709447.3 6031 49013201220000 
4734473.4 695030.5 5387 49013053810000 
 
4732139 705933.7 5940 49013201250000 
4734486.9 695191.5 5371 49013053820000 
 
4740981.1 695598 5463 49013201280000 
4734480.9 695099.1 5395 49013053830000 
 
4740593.1 701040.9 5475 49013201290000 
4734508.1 695195 5431 49013053840000 
 
4767166 676646.6 5506 49013201310000 
4734524.2 695332.2 5441 49013053850000 
 
4750423.7 688033.6 5538 49013201320000 
4734551.1 695301.9 5441 49013053860000 
 
4750330.2 687580.1 5401 49013201330000 
4734532.2 695496.6 5485 49013053870000 
 
4724862.9 723599.6 5927 49013201340000 
4734541.4 695077.7 5394 49013053880000 
 
4746635.4 718936.9 5244 49013201380000 
4734652.1 695337.6 5570 49013053890000 
 
4749512.7 688248.1 5339 49013201390000 
4734652.1 695337.6 5570 49013053890001 
 
4749089.3 688370.9 5375 49013201400000 
4734543.2 695141.6 5376 49013053900000 
 
4747887.4 720024.1 5280 49013201490000 
4734656.6 695534 5562 49013053910000 
 
4734508.3 695516.9 5521 49013201500000 
4734624.1 695524.3 5593 49013053920000 
 
4734508.3 695516.9 5521 49013201500001 
4734604.9 695080 5527 49013053930000 
 
4750731.4 688027.6 5573 49013201520000 
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4734625.4 694666.5 5494 49013053940000 
 
4750179 688189 5484 49013201530000 
4734647.5 695213.2 5390 49013053950000 
 
4749368.7 688062.4 5441 49013201540000 
4734649.4 695201.6 5378 49013053960000 
 
4749368.7 688062.4 5441 49013201540001 
4735818.9 732399.9 6227 49013053970000 
 
4749065.5 688151.6 5451 49013201550000 
4734659.1 695112.1 5392 49013053980000 
 
4748092 688760.4 5302 49013201560000 
4734643.9 695204.2 5390 49013053990000 
 
4749692.8 688208.9 5314 49013201570000 
4734515.7 695620 5550 49013054000000 
 
4749013.2 688593.7 5266 49013201580000 
4734515.7 695620 5550 49013054000001 
 
4751958.1 687167.9 5592 49013201590000 
4734724.2 695526.4 5605 49013054010000 
 
4748035.5 688239.5 5341 49013201600000 
4735832.7 731784 6224 49013054030000 
 
4729840.2 699785.9 5753 49013201620000 
4734666.9 695034 5393 49013054040000 
 
4734848.8 695413.1 5603 49013201680000 
4736024 732711.8 6161 49013054050000 
 
4734848.8 695413.1 5603 49013201680001 
4734750.9 695411.8 5643 49013054060000 
 
4734848.8 695413.1 5603 49013201680002 
4737086.5 731642.8 6047 49013054070000 
 
4763437.8 725899.2 5219 49013201810000 
4737086.5 731642.8 6047 49013054070001 
 
4747264.7 688703 5231 49013201870000 
4734734.4 695180.4 5388 49013054080000 
 
4748614.7 688692.1 5277 49013201880000 
4734762.4 694794.6 5666 49013054090000 
 
4747696.5 688440.1 5287 49013201890000 
4734764.5 694750.3 5585 49013054100000 
 
4751166.2 687958.5 5680 49013201900000 
4735885 731686.4 6114 49013054110000 
 
4747785.1 687902.2 5663 49013201910000 
4734774.8 695038.3 5399 49013054120000 
 
4755978.4 718884.4 5415 49013201920000 
4735943.1 732124.5 6262 49013054130000 
 
4758371.9 717592 5209 49013201930000 
4734772.8 695162.9 5570 49013054140000 
 
4745575.3 720517 5314 49013201940000 
4734779.4 695555.1 5585 49013054150000 
 
4745845.8 718892.4 5272 49013201950000 
4734826.3 695248.2 5388 49013054160000 
 
4763438.3 725914.7 5219 49013202030000 
4734798.3 695121.2 5388 49013054170000 
 
4763438.3 725914.7 5198 49013202030001 
4734823.5 695501.5 5678 49013054180000 
 
4763441.3 725904   49013202030002 
4734823.5 695501.5 5623 49013054180001 
 
4758773.8 717577.6 5175 49013202070000 
4734821 695097.7 5375 49013054200000 
 
4757203.7 691077.2 5306 49013202080000 
4734821 695097.7 5375 49013054200001 
 
4758383.5 717992.6 5182 49013202100000 
4734890 695062.1 5388 49013054210000 
 
4766428.5 728608.5 5342 49013202120000 
4735266.8 695339.8 5385 49013054220000 
 
4766428.5 728608.5 5342 49013202120001 
4734934 695518.8 5547 49013054230000 
 
4749903.5 688476.1 5326 49013202160000 
4734934 695518.8 5547 49013054230001 
 
4750974.5 688179.5 5641 49013202170000 
4734934 695518.8 5547 49013054230002 
 
4750591 687769.9 5491 49013202180000 
4734895 695239.8 5387 49013054240000 
 
4750231.4 687747.9 5372 49013202190000 
4734902.2 695063.4 5369 49013054250000 
 
4757999 717648 5216 49013202270000 
4734909.4 695158.2 5391 49013054260000 
 
4749517.6 688628.1 5327 49013202280000 
4734972.9 695674.2 5591 49013054270000 
 
4749751.5 687512.5 5540 49013202290000 
4734931.6 694804.5 5484 49013054300000 
 
4751842.2 687888.5 5633 49013202300000 
4735451.6 704747 5380 49013054320000 
 
4750320.6 688328.1 5451 49013202310000 
4734972 694700.2 5523 49013054330000 
 
4750730.6 688204.1 5569 49013202320000 
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4734975.2 695208 5403 49013054340000 
 
4751444.2 687557.8 5534 49013202330000 
4734976.2 695281.7 5420 49013054350000 
 
4758360.3 717192.2 5229 49013202340000 
4734992.2 695140.3 5384 49013054360000 
 
4757925.7 717965.5 5251 49013202390000 
4734992.2 695140.3 5372 49013054360001 
 
4764811.7 725587.8 5181 49013202410000 
4734979.5 695477.4 5462 49013054370000 
 
4757938.3 717206.4 5261 49013202420000 
4734979.5 695477.4 5462 49013054370001 
 
4757203.9 717990.9 5313 49013202430000 
4734964.6 694951.1 5460 49013054380000 
 
4758246.9 673684.6 5675 49013202540000 
4735012.5 694796.5 5486 49013054390000 
 
4758762.3 717177.8 5216 49013202610000 
4735012.5 694796.5 5486 49013054390001 
 
4755114.3 686555.1 5709 49013202640000 
4734980.1 695026 5435 49013054400000 
 
4718710.9 733851.5 6612 49013202660000 
4735075.2 695011 5442 49013054410000 
 
4757901.8 716403.1 5244 49013202670000 
4735057.7 695530.1 5455 49013054420000 
 
4758751.7 716774.8 5205 49013202680000 
4735057.7 695530.1 5430 49013054420001 
 
4757550.1 717621.4 5240 49013202690000 
4735018.7 694936.4 5460 49013054430000 
 
4759175.8 717562.4 5174 49013202710000 
4735034.5 695456.2 5494 49013054440000 
 
4745526.7 722011.8 5443 49013202720000 
4736208 732036.1 6214 49013054450000 
 
4757488 717624.2 5257 49013202730000 
4736208 732036.1 6147 49013054450001 
 
4757624.8 718813.1 5313 49013202750000 
4735054.3 695213.9 5395 49013054460000 
 
4762164.3 725948.6 5154 49013202760000 
4736220.8 732383.1 6221 49013054470000 
 
4757507 716011.3 5288 49013202890000 
4735134 695043.8 5430 49013054480000 
 
4758330.9 716014.7 5233 49013202900000 
4735095.6 695062.9 5442 49013054490000 
 
4758345.8 718799.1 5208 49013202910000 
4735136.3 695400.9 5602 49013054500000 
 
4718165.9 730287.7 6654 49013203020000 
4735120.5 694919.6 5455 49013054520000 
 
4735081.3 695383.6 5569 49013203160000 
4735120.5 694919.6 5436 49013054520001 
 
4735081.3 695383.6 5569 49013203160001 
4735267.2 695433.2 5380 49013054530000 
 
4736319.5 731482.5 6134 49013203310000 
4735140.3 694797 5485 49013054540000 
 
4752633.2 730335.5 5449 49013203340000 
4735126.8 694986.6 5442 49013054550000 
 
4707058.8 715233.3 6867 49013203380000 
4735202.4 695930.6 5623 49013054560000 
 
4706697.9 730297.4 6777 49013203400000 
4736336.6 731925.3 6202 49013054580000 
 
4762800.9 717037.6 5049 49013203430000 
4735194.2 694894.6 5452 49013054590000 
 
4764035.3 718204.5 5074 49013203440000 
4735212 695012.9 5440 49013054600000 
 
4760886.8 719171.1 5265 49013203450000 
4735227.4 695518.7 5664 49013054610000 
 
4745538.4 724122.6 5570 49013203480000 
4735227.4 695518.7 5664 49013054610001 
 
4761164.9 729196.7 5361 49013203490000 
4736319.5 731482.5 6250 49013054620000 
 
4735930.2 731739.8 6117 49013203550000 
4736319.5 731482.5 6122 49013054620001 
 
4735399 695178.8 5372 49013203590000 
4736319.5 731482.5 6122 49013054620002 
 
4735399 695178.8 5372 49013203590001 
4736526.2 732668.7 6165 49013054630000 
 
4736591.2 731757.7 6090 49013203670000 
4735676.1 694919.5 5430 49013054640000 
 
4737171.1 731780.1 6094 49013203680000 
4735676.1 694919.5 5430 49013054640001 
 
4749457.9 688440.1 5388 49013203690000 
4735295 695080.2 5523 49013054650000 
 
4749626 688447.7 5305 49013203700000 
4735313.3 694783.1 5430 49013054660000 
 
4749172.9 688015.5 5498 49013203710000 
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4736579.7 732606.2 5900 49013054670000 
 
4749488.9 687825.4 5514 49013203720000 
4735941.4 694749 5425 49013054680000 
 
4750109.4 687635.1 5459 49013203730000 
4735941.4 694749 5425 49013054680001 
 
4750617.6 687604.9 5422 49013203740000 
4736620 732351.7 6094 49013054700000 
 
4750999.5 687998.2 5492 49013203750000 
4735494.5 694979.5 5376 49013054710000 
 
4750580 688223 5492 49013203760000 
4735546.4 694616 5507 49013054720000 
 
4750121.3 688110.5 5417 49013203770000 
4735548 694791.2 5425 49013054730000 
 
4750103.3 688306.3 5421 49013203780000 
4736723.1 731580.4 6130 49013054740000 
 
4749328.3 688293.2 5432 49013203790000 
4737000.2 731954.6 6142 49013054760000 
 
4752597 729518.4 5422 49013203810000 
4736982.1 731546.3 6052 49013054770000 
 
4764795.3 675641.2 5470 49013203830000 
4736952.1 731614.5 6120 49013054780000 
 
4736828.2 732029.2 6110 49013203850000 
4736952.1 731614.5 6120 49013054780001 
 
4736828.2 732029.2 6068 49013203850001 
4736952.1 731614.5 6120 49013054780002 
 
4736514.3 732152 6127 49013203890000 
4735817.6 695441.4 5449 49013054790000 
 
4737580.9 731500.8 6036 49013203900000 
4737101.1 732044.6 6057 49013054800000 
 
4737580.9 731500.8 6038 49013203900001 
4735927.1 695658.6 5513 49013054810000 
 
4751354.6 687123.1 5550 49013203930000 
4737093.8 731992.4 6154 49013054820000 
 
4749391.3 687588.5 5515 49013203940000 
4737093.8 731992.4 6039 49013054820001 
 
4749874.9 687474 5561 49013203950000 
4737127.8 731217 5999 49013054830000 
 
4743220.3 691432.8 5557 49013204040000 
4735975.9 693525.2 5422 49013054840000 
 
4748446 688010 5401 49013204060000 
4736044 694484 5539 49013054860000 
 
4720632.5 729773.1 6793 49013204100000 
4737368.7 731139.3 6005 49013054870000 
 
4765151.5 726650.4 5207 49013204120000 
4737399.8 731935.4 6083 49013054880000 
 
4765151.5 726650.4 5207 49013204120001 
4737399.8 731935.4 6083 49013054880001 
 
4764771 675038.4 5488 49013204130000 
4737399.8 731935.4 6160 49013054880002 
 
4736805.9 731794.8 6086 49013204180000 
4737384.1 731532.8 6042 49013054890000 
 
4738229.4 730947.4 5946 49013204190000 
4737384.1 731532.8 6042 49013054890001 
 
4737003.7 731793.9 6071 49013204200000 
4736927.9 708946.9 5888 49013054900000 
 
4737003.7 731793.9 6083 49013204200001 
4737577.7 731338.7 6022 49013054910000 
 
4746799.5 689284.9 5434 49013204240000 
4737577.7 731338.7 6022 49013054910001 
 
4737530.3 730820.1 6001 49013204270000 
4737669.2 731248.8 5976 49013054920000 
 
4737530.3 730820.1 6001 49013204270001 
4736601.8 694285.7 5440 49013054940000 
 
4737530.3 730820.1 6001 49013204270002 
4738348.4 730949.2 5959 49013054960000 
 
4771565.3 714324.1 4944 49013204300000 
4737782.1 731533.4 6030 49013054990000 
 
4737383 731432.9 6042 49013204310000 
4737805.4 731298.3 5968 49013055000000 
 
4765571.6 675621.3 5523 49013204320000 
4737865.1 731587.2 5974 49013055010000 
 
4737998 731040.4 5969 49013204370000 
4737891.5 731711.6 5994 49013055030000 
 
4748905.5 688434.8 5346 49013204440000 
4737844.1 730694.9 6070 49013055040000 
 
4749975.5 688631.8 5356 49013204450000 
4736843.4 695361.6 5715 49013055050000 
 
4748522.2 688195.9 5403 49013204460000 
4737963.3 731133.3 5944 49013055070000 
 
4748157 688295.9 5381 49013204470000 
4737963.3 731133.3 5963 49013055070001 
 
4750776.8 687290 5504 49013204480000 
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4737957 731145.8   49013055070002 
 
4751773.1 687960.7 5667 49013204490000 
4738075.1 730887 6004 49013055090000 
 
4751317 688107.2 5523 49013204500000 
4738061.3 730074 6032 49013055100000 
 
4750875.8 688227.9 5660 49013204510000 
4736869.9 694097.1 5328 49013055110000 
 
4749277.4 687895.7 5585 49013204520000 
4738101.5 730080.8 5932 49013055120000 
 
4743274.5 690982.9 5755 49013204550000 
4738149.9 730728.9 5938 49013055140000 
 
4760757.4 729580.3 5418 49013204630000 
4738149.9 730728.9 5956 49013055140001 
 
4747185.3 723693.4 5401 49013204660000 
4738164.4 731130.6 5932 49013055150000 
 
4761553.4 728778.8 5313 49013204680000 
4738476.9 730800.7 5902 49013055200000 
 
4759968.3 730448.7 5485 49013204690000 
4738476.9 730800.7 5902 49013055200001 
 
4758454 730845.1 5376 49013204700000 
4738544.4 730724.7 5895 49013055210000 
 
4731670.7 735026.7 7123 49013204890000 
4738544.4 730724.7 5895 49013055210001 
 
4731670.7 735026.7 7123 49013204890001 
4738544.4 730724.7 5895 49013055210002 
 
4757130.1 717205.1 5294 49013204920000 
4738517.4 730116.1 6007 49013055220000 
 
4757561.3 716462 5273 49013204930000 
4738627.9 731624.6 5955 49013055230000 
 
4737518.1 731516.9 6058 49013204940000 
4737548.4 696394.7 5743 49013055240000 
 
4737910.1 732428.7 6067 49013204950000 
4738886.4 730079.2 5941 49013055250000 
 
4743679.3 690552 5615 49013204960000 
4738939.1 730493.6 5872 49013055270000 
 
4741155.1 692379.8 5547 49013205090000 
4739117.1 728154.9 5760 49013055280000 
 
4771840.3 672221.3 5777 49013205280000 
4739027 712781.2 5642 49013055340000 
 
4731999 734674.4 7142 49013205310000 
4739825.9 730382.1 5902 49013055360000 
 
4731999 734674.4 7142 49013205310001 
4739228.4 692035.7 5530 49013055400000 
 
4731999 734674.4 7142 49013205310002 
4730279.6 699722.3 5762 49013055430000 
 
4763063.8 677700.3 5552 49013205350000 
4739635.7 692016.2 5388 49013055490000 
 
4704401.5 725100.1 6680 49013205400000 
4740478.6 713714 5702 49013055500000 
 
4773386.2 679598.6 5690 49013205430000 
4740029.9 692203.3 5304 49013055530000 
 
4769762.8 683051.4 5573 49013205450000 
4740392.2 688663 5440 49013055570000 
 
4753384.6 730295.6 5528 49013205470000 
4740604.2 692234.8 5280 49013055590000 
 
4753384.6 730295.6 5528 49013205470001 
4740587.4 692190.2 5280 49013055600000 
 
4706116.4 729823.7 6841 49013205550000 
4740675.9 678151.2 5400 49013055650000 
 
4729258.8 689833.2 5770 49013205670000 
4740675.9 678151.2 5400 49013055650001 
 
4765882.5 672730.3 5724 49013205680000 
4742048.7 729393.2 5786 49013055670000 
 
4756459.1 693888.3 5582 49013205730000 
4742378.2 727762.9 5714 49013055690000 
 
4772268.2 672134 5723 49013205960000 
4742584.7 728594.4 5684 49013055730000 
 
4733519.9 732504.4 6658 49013206040000 
4741121.1 679165 5450 49013055740000 
 
4718462.6 710131.7 7045 49013206060000 
4741678.8 691913.5 5338 49013055750000 
 
4772615.4 672065.8 5771 49013206090000 
4741774.7 691603.1 5256 49013055760000 
 
4772431.9 672147.8 5722 49013206100000 
4743563.5 727330.8 5600 49013055790000 
 
4767962.5 690455.9 5405 49013206110000 
4743641.4 726623.5 5652 49013055800000 
 
4763690 695256.6 5270 49013206120000 
4742555.1 694741.5 5387 49013055810000 
 
4728514.1 701846.3 5831 49013206270000 
4744136.8 726238.1 5617 49013055860000 
 
4738187.9 729235.8 5901 49013206300000 
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4744448.2 720104.7 5315 49013055920000 
 
4755363.5 686685.5 5604 49013206310000 
4734847 698508.2 6152 49013056000000 
 
4751783.3 687195.6 5563 49013206350000 
4745453.5 716397.1 5317 49013056120000 
 
4751678.6 687755.7 5727 49013206400000 
4745811.3 721219.6 5368 49013056190000 
 
4751566.7 688055.4 5632 49013206410000 
4745811.3 721219.6 5353 49013056190001 
 
4751301 687927.8 5717 49013206420000 
4745811.3 721219.6 5353 49013056190002 
 
4751081.9 688208.4 5492 49013206430000 
4745760.8 719398.3 5277 49013056210000 
 
4750521.7 688121.6 5523 49013206440000 
4745828 718086.3 5343 49013056230000 
 
4750197.9 688027.5 5456 49013206450000 
4745828 718086.3 5343 49013056230001 
 
4749926.2 688007.9 5328 49013206460000 
4745828 718086.3 5343 49013056230002 
 
4741375.9 729453.3 5863 49013206490000 
4745868.2 719699.3 5285 49013056240000 
 
4750362.1 688421 5425 49013206500000 
4744918.7 689919 5537 49013056250000 
 
4763933.3 725279.7 5157 49013206650000 
4746069.1 719896.6 5308 49013056270000 
 
4763933.3 725279.7 5173 49013206650001 
4745145.4 690722.5 5611 49013056280000 
 
4729414.6 689722.3 5755 49013206710000 
4746162.7 719381.4 5274 49013056300000 
 
4763903.1 726689.3 5294 49013206770000 
4746516.6 728547.3 5668 49013056320000 
 
4768291.8 672736.3 5654 49013206780000 
4746301.7 721326.6 5384 49013056330000 
 
4741739 729439.6 5861 49013206870000 
4746269.9 719640.6 5375 49013056340000 
 
4742150.1 676233 6120 49013207150000 
4746269.9 719640.6 5375 49013056350000 
 
4742399.4 676638.9 6160 49013207160000 
4746249.9 718873.9 5252 49013056360000 
 
4753878.1 687436.6 5722 49013207290000 
4746249.9 718873.9 5253 49013056360001 
 
4756629.8 673323.1 5930 49013207310000 
4746335.4 720439.5 5480 49013056370000 
 
4749765.7 688313.9 5330 49013207490000 
4746335.4 720439.5 5480 49013056370001 
 
4747748.1 688946.4 5235 49013207520000 
4746335.4 720439.5 5480 49013056370002 
 
4738052.8 730919.7 5949 49013207530000 
4746335.4 720439.5 5433 49013056370003 
 
4747476.9 688620.3 5237 49013207810000 
4746379.8 719985.6 5461 49013056380000 
 
4747090.1 688942.4 5268 49013207840000 
4746343.6 718569 5265 49013056390000 
 
4747090.1 688942.4 5279 49013207840001 
4745869.3 704328.2 6391 49013056400000 
 
4747322.7 689035 5248 49013207850000 
4745570.7 690066.2 5728 49013056440000 
 
4747322.7 689035 5248 49013207850001 
4746573.6 719751.2 5348 49013056450000 
 
4748313.1 688719.2 5295 49013207870000 
4746563.6 719335.1 5272 49013056460000 
 
4749780.1 687865.6 5386 49013207880000 
4746554.1 718964.8 5240 49013056470000 
 
4750601.5 688481.5 5435 49013207890000 
4746554.1 718964.8 5240 49013056470001 
 
4747898.3 688831.1 5252 49013207910000 
4746548.8 718763.7 5240 49013056480000 
 
4747565.9 688461.7 5325 49013207920000 
4746687 719649.4 5291 49013056490000 
 
4747862.7 688340.7 5323 49013207970000 
4746662.8 719271.4 5262 49013056500000 
 
4762582.2 716378.5 5089 49013208170000 
4746642.6 718464.6 5267 49013056510000 
 
4748034.5 719513.9 5251 49013208180000 
4746767.7 720226 5399 49013056520000 
 
4748034.5 719513.9 5252 49013208180001 
4746763.3 720366.9 5407 49013056530000 
 
4748034.5 719513.9 5252 49013208180002 
4746803.7 719855.9 5317 49013056540000 
 
4748034.5 719513.9 5251 49013208180100 
4746984 720035.8 5316 49013056580000 
 
4751303 688408.3 5470 49013208230000 
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4746977.5 719764.5 5279 49013056590000 
 
4736256.3 732148.4 6115 49013208380000 
4746955.8 718558.5 5248 49013056600000 
 
4742058.7 729426.5 5818 49013208740000 
4746955.8 718558.5 5243 49013056600001 
 
4742058.7 729426.5 5807 49013208740001 
4746949 718765.7 5249 49013056610000 
 
4742058.7 729426.5 5807 49013208740002 
4746967 719365.6 5256 49013056620000 
 
4736297.5 732083.9 6115 49013208920000 
4746967 719365.6 5256 49013056620001 
 
4736297.5 732083.9 6115 49013208920001 
4746967 719365.6 5256 49013056620002 
 
4742895.4 691019.6 5731 49013208940000 
4746957.8 718025.1 5266 49013056630000 
 
4744717 732773 6435 49013209030000 
4747033.3 719109.9 5253 49013056640000 
 
4736693.9 731738.7 6061 49013209050000 
4746155.6 696251.8 5260 49013056650000 
 
4736693.9 731738.7 6061 49013209050001 
4747034.3 718054.6 5259 49013056660000 
 
4736884.4 732279.7 6103 49013209090000 
4747064.8 719261 5273 49013056670000 
 
4756351.1 716652.2 5367 49013209160000 
4747177.8 719768.7 5293 49013056680000 
 
4747627.5 719056.6 5255 49013209180000 
4747177.8 719768.7 5277 49013056680001 
 
4753039.4 716578.6 5223 49013209210000 
4747177.8 719768.7 5296 49013056680002 
 
4770397.3 727666.1 5286 49013209260000 
4747177.8 719768.7 5296 49013056680003 
 
4730341.6 699405.7 5770 49013209280000 
4747084.2 720040.8 5319 49013056690000 
 
4747497.1 719603.1 5257 49013209430000 
4747076.4 720040.3   49013056690001 
 
4746528.7 720050.4 5420 49013209470000 
4746142.6 688352.6 5335 49013056710000 
 
4746528.7 720050.4 5406 49013209470001 
4747440.2 720570.9 5359 49013056730000 
 
4746528.7 720050.4 5406 49013209470002 
4747084.5 718902.1 5256 49013056740000 
 
4774022.1 727542 5229 49013209510000 
4745812.3 684567.9 5330 49013056750000 
 
4748881.5 718673.2 5249 49013209530000 
4747196.5 720457.7 5350 49013056760000 
 
4748881.5 718673.2 5249 49013209530001 
4745812.3 684567.9 5330 49013056790000 
 
4748881.5 718673.2 5249 49013209530002 
4747258.2 720408.3 5325 49013056800000 
 
4748881.5 718673.2 5249 49013209530003 
4747281.4 721336 5353 49013056810000 
 
4747296.7 720358.8 5356 49013209540000 
4747380 719767.1 5280 49013056820000 
 
4720224.8 729380.8 6759 49013209700000 
4747368.6 718956.1 5242 49013056830000 
 
4720224.8 729380.8 6769 49013209700001 
4747496.4 720070.2 5296 49013056850000 
 
4731436.9 734950.1 7177 49013209710000 
4747496.4 720070.2 5296 49013056850001 
 
4731436.9 734950.1 7177 49013209710001 
4747459.3 718451.8 5248 49013056880000 
 
4731436.9 734950.1 7177 49013209710002 
4747459.3 718451.8 5245 49013056880001 
 
4731436.9 734950.1 7177 49013209710003 
4747459.3 718451.8 5248 49013056880002 
 
4756930 715161.2 5337 49013209780000 
4747472.1 719657.9 5276 49013056890000 
 
4763635.6 724679.9 5091 49013209810000 
4747471.6 719257.9 5253 49013056900000 
 
4748436.2 719108.6 5261 49013209860000 
4747399.8 716038.2 5306 49013056910000 
 
4736736.2 731309.6 6034 49013209940000 
4747432.5 716303 5322 49013056920000 
 
4748585.3 719461.2 5284 49013209950000 
4747512.1 720872.1 5363 49013056940000 
 
4746184.9 720634.1 5355 49013209960000 
4747511 720871.3   49013056940001 
 
4746184.9 720634.1 5356 49013209960001 
4747512.1 720872.1 5346 49013056940100 
 
4746915.5 720604.1 5392 49013210010000 
4747793.9 719672.1 5276 49013056950000 
 
4747166.8 718623.8 5259 49013210040000 
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4747788.5 720165.5 5277 49013056960000 
 
4747166.8 718623.8 5259 49013210040001 
4747374.8 719358.3 5272 49013056980000 
 
4745877.5 718592.8 5271 49013210070000 
4747374.8 719358.3 5272 49013056980001 
 
4745877.5 718592.8 5270 49013210070001 
4747374.8 719358.3 5272 49013056980002 
 
4746622.2 719115.6 5257 49013210080000 
4747128.1 717751.4 5280 49013056990000 
 
4746622.2 719115.6 5257 49013210080001 
4747128.1 717751.4 5280 49013056990001 
 
4755399.6 717428.2 5330 49013210100000 
4747877.1 719352.9 5257 49013057000000 
 
4774056.2 729421.8 5328 49013210210000 
4747877.1 719352.9 5257 49013057000001 
 
4747519.6 721450.2 5335 49013210240000 
4746929.7 689011.4 4279 49013057010000 
 
4747519.6 721450.2 5321 49013210240001 
4747870.8 718877.1 5249 49013057020000 
 
4747519.6 721450.2 5321 49013210240002 
4748352.8 732908.5 5661 49013057030000 
 
4745295.2 719124.3 5309 49013210270000 
4747581.9 719962.7 5279 49013057040000 
 
4745295.2 719124.3 5298 49013210270001 
4747581.9 719962.7 5279 49013057040001 
 
4745295.2 719124.3 5298 49013210270002 
4747640.6 708462 5512 49013057050000 
 
4746541.5 717975.3 5289 49013210310000 
4747301.5 688424.8 5275 49013057060000 
 
4746541.5 717975.3 5289 49013210310001 
4747192.6 688750.7 5220 49013057070000 
 
4746535.1 717981.3   49013210310002 
4747185 688757.5 5501 49013057080000 
 
4747305.1 718670.2 5245 49013210320000 
4748189.5 719702.8 5277 49013057100000 
 
4747301.8 718671.9   49013210320001 
4748189.5 719702.8 5277 49013057100001 
 
4706987.7 730220.4 6805 49013210360000 
4748178.9 719755.5 5266 49013057110000 
 
4751323.5 720990.9 5410 49013210390000 
4748204.1 718940.9 5252 49013057120000 
 
4745428.1 720016.9 5292 49013210400000 
4748289.6 720051.3 5318 49013057140000 
 
4745428.1 720016.9 5303 49013210400001 
4747318.8 688851.9 5501 49013057160000 
 
4747719.6 718212 5240 49013210420000 
4747318.8 688851.9 5236 49013057160001 
 
4747719.6 718212 5240 49013210420001 
4748263.6 718435.2 5280 49013057170000 
 
4738817.3 731172.7 5916 49013210430000 
4748263.6 718435.2 5280 49013057170001 
 
4745719.6 719537.1 5276 49013210460000 
4748263.6 718435.2 5280 49013057170002 
 
4745719.6 719537.1 5276 49013210460001 
4747424.3 688848.2 5223 49013057200000 
 
4746932.2 715981.7 5350 49013210780000 
4747424.3 688848.2 5224 49013057200001 
 
4732229.1 734478 7267 49013210790000 
4747376 688870.8 5221 49013057210000 
 
4771816.2 672542.1 5725 49013210920000 
4747533.7 688988.3 5221 49013057220000 
 
4772574.9 725676.4 4981 49013210970000 
4747517.6 688848.1 5223 49013057230000 
 
4765618.2 728449.6 5387 49013211020000 
4747517.6 688848.1 5223 49013057230001 
 
4742619.4 729438.1 5694 49013211040000 
4749043.3 732484.4 5672 49013057240000 
 
4756951.4 716652.8 5326 49013211070000 
4749043.3 732484.4 5672 49013057240001 
 
4756287.8 716512 5358 49013211080000 
4748754 719522.1 5291 49013057250000 
 
4757718.6 717393.9 5265 49013211090000 
4748754 719522.1 5307 49013057250001 
 
4764433.1 724453.8 5113 49013211140000 
4747319 688577.2 5218 49013057260000 
 
4726684.2 695990.1 6133 49013211160000 
4747656.8 688778.1 5232 49013057270000 
 
4765232.4 725228.8 5140 49013211320000 
4747927.6 689774.6 5538 49013057290000 
 
4725274.3 694465.6 6123 49013211420000 
4747992.2 689011.7 5221 49013057310000 
 
4731839.2 734814.3 7111 49013211630000 
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4747848.1 688661.6 5246 49013057320000 
 
4731839.2 734814.3 7111 49013211630001 
4747763.4 688611.6 5246 49013057330000 
 
4738842.3 693850.1 5605 49013211860000 
4749332.8 732001.8 5440 49013057340000 
 
4731841 734377.2 7211 49013211880000 
4747802.9 688145.3 5318 49013057350000 
 
4731841 734377.2 7211 49013211880001 
4748300.3 688656.6 5282 49013057370000 
 
4741360.2 694739.3 5353 49013211920000 
4747847 688579.9 5280 49013057390000 
 
4742859.6 727797.7 5648 49013212440000 
4747847 688579.9 5288 49013057390001 
 
4732830.5 733818.1 7220 49013212640000 
4748326.1 689110.4 5570 49013057440000 
 
4732800.7 733003.3 7206 49013212650000 
4748326.1 689110.4 5570 49013057440001 
 
4733091.5 733318.1 7325 49013212660000 
4749400.1 731887.5 5440 49013057450000 
 
4733091.5 733318.1 7323 49013212660001 
4747984.5 688527.9 5206 49013057480000 
 
4733091.5 733318.1 7325 49013212660002 
4747984.5 688527.9 5208 49013057480001 
 
4732781 733440.1 7245 49013212670000 
4747984.5 688527.9 5208 49013057480002 
 
4732781 733440.1 7245 49013212670001 
4748063.4 688851.1 5286 49013057500000 
 
4733108.5 733721.7 7254 49013212930000 
4749348.5 718781 5265 49013057510000 
 
4755963.4 717222.4 5392 49013213030000 
4749716.7 731353.4 5580 49013057530000 
 
4755571.3 716671.1 5358 49013213040000 
4749731.4 731986.7 5625 49013057540000 
 
4706886.4 718442.4 6715 49013213080000 
4748136.2 688549.9 5304 49013057560000 
 
4731789.2 735013.6 7100 49013213200000 
4748211.2 688447.3 5339 49013057570000 
 
4731789.2 735013.6 7100 49013213200001 
4748211.2 688447.3 5335 49013057570001 
 
4731789.2 735013.6 7100 49013213200002 
4748211.2 688447.3 5335 49013057570002 
 
4747752.6 717252.4 5279 49013213300000 
4748211.2 688447.3 5335 49013057570003 
 
4749103.3 718132.9 5219 49013213310000 
4748211.2 688447.3 5335 49013057570004 
 
4707024.1 724455.1 6630 49013213320000 
4749799.6 732063.8 5440 49013057580000 
 
4749128 687836.9 5517 49013213350000 
4749516.8 720811 5430 49013057590000 
 
4748819.6 687977.7 5440 49013213360000 
4748513.3 688197.8 5718 49013057610000 
 
4710993.1 725774.5 6643 49013213540000 
4748271.3 688492.2 5324 49013057650000 
 
4745630.7 720822.1 5339 49013213590000 
4748271.3 688492.2 5324 49013057650001 
 
4745630.7 720822.1 5339 49013213590001 
4748306.7 688362.1 5478 49013057680000 
 
4745585.8 719662.5 5286 49013213600000 
4746951.3 687727.1 5220 49013057690000 
 
4745585.8 719662.5 5286 49013213600001 
4748289.1 688329 5306 49013057710000 
 
4746041.7 720293.4 5346 49013213610000 
4749926.7 731347.9 5600 49013057720000 
 
4746033.9 720292   49013213610001 
4748424.2 688269.7 5379 49013057760000 
 
4749931.3 688396.8 5346 49013213640000 
4748703.9 688256.4 5438 49013057770000 
 
4748739 688483.5 5329 49013213650000 
4748703.9 688256.4 5438 49013057770001 
 
4750333.8 687794.1 5404 49013213660000 
4748414.4 688276.6 5339 49013057780000 
 
4749773.6 687668 5439 49013213670000 
4748455.3 688392.3 5358 49013057790000 
 
4752086.7 719381.3 5369 49013213800000 
4748455.3 688392.3 5358 49013057790001 
 
4732317.2 733401.7 7261 49013213820000 
4748545.8 688370.2 5359 49013057810000 
 
4733589.3 696931 5713 49013213830000 
4750152.1 731834.3 5535 49013057830000 
 
4748501.3 717515.8 5241 49013213870000 
4750152.1 731834.3 5535 49013057830001 
 
4746012.5 719829.6 5308 49013213890000 
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4750138 731547.7 5584 49013057840000 
 
4747596.8 688981.7 5217 49013213900000 
4748562.2 688113.9 5830 49013057850000 
 
4747596.8 688981.7 5226 49013213900001 
4747890.6 688670.3 5288 49013057880000 
 
4746640.3 719544.5 5403 49013214060000 
4750181 731207.7 5560 49013057890000 
 
4746640.3 719544.5 5380 49013214060001 
4748674.8 688535.9 5570 49013057900000 
 
4746640.3 719544.5 5380 49013214060002 
4748642.1 688397 5337 49013057910000 
 
4768380.8 714833.4 4949 49013214110000 
4751100.8 719107 5375 49013057920000 
 
4757969.1 716844.4 5280 49013214120000 
4749896.3 719574.7 5431 49013057930000 
 
4757969.1 716843.6   49013214120001 
4749896.3 719574.7 5431 49013057930001 
 
4747281.2 688982.2 5242 49013214190000 
4750216.5 731501.7 5578 49013057940000 
 
4747281.2 688982.2 5252 49013214190001 
4750294.7 730089.2 5592 49013057980000 
 
4730579.5 699793.2 5940 49013214200000 
4750246.6 687166.3 5646 49013057990000 
 
4749446.4 688912 5418 49013214230000 
4748815.1 688138.9 5482 49013058010000 
 
4749437.4 717801 5226 49013214340000 
4748820.2 688284.2 5755 49013058020000 
 
4749437.4 717801 5206 49013214340001 
4748864 687732.9 5431 49013058030000 
 
4749437.4 717801 5226 49013214340100 
4748927.2 688255.2 5456 49013058040000 
 
4749800.9 720173.9 5460 49013214370000 
4748912.5 688125.6 5718 49013058050000 
 
4749800.9 720173.9 5460 49013214370001 
4748915.2 688180.3 5455 49013058060000 
 
4750408.5 688208.9 5185 49013214410000 
4749129.9 688836.5 5236 49013058070000 
 
4750613.1 688050.4 5561 49013214420000 
4748956.3 688262.5 5456 49013058080000 
 
4745794.8 719070 5267 49013214450000 
4748965.6 688033.4 5457 49013058090000 
 
4758087.3 717031 5248 49013214610000 
4748965.6 688033.4 5457 49013058090001 
 
4758087.3 717031 5248 49013214610001 
4750536.2 731322.5 5582 49013058100000 
 
4731438.8 734418.7 7130 49013214770000 
4750536.2 731322.5 5582 49013058100001 
 
4737455.3 730303.9 6012 49013214860000 
4750540.6 731320.7   49013058100003 
 
4746310.9 720053.3 5464 49013214930000 
4749132.1 688836.5 5236 49013058110000 
 
4749532.8 687968.8 5383 49013215140000 
4749003.8 688172.1 5409 49013058120000 
 
4747928.7 688559.7 5311 49013215230000 
4750297 719140 5317 49013058140000 
 
4747482.4 689466.4 5293 49013215300000 
4750297 719140 5317 49013058140001 
 
4728667.6 700128.9 5846 49013215310000 
4750297 719140 5317 49013058140002 
 
4728649.6 700543.5 5912 49013215360000 
4750252.8 717537.2 5223 49013058150000 
 
4728649.6 700543.5 5912 49013215360001 
4749086.9 688241.8 5524 49013058160000 
 
4747905.9 719280.9 5271 49013215380000 
4749631.3 688156.6 5435 49013058170000 
 
4745715 690579.9 5689 49013215400000 
4749848.6 705598.2 5461 49013058180000 
 
4728550.3 700647.2 5957 49013215430000 
4749241.6 688493.4 5353 49013058190000 
 
4729206 700299.4 5660 49013215480000 
4749305.2 687813.2 5507 49013058200000 
 
4729206 700299.4 5661 49013215480001 
4750924.6 730506.4 5563 49013058210000 
 
4729206 700299.4 5660 49013215480002 
4751031.1 687527.4 5460 49013058230000 
 
4729094 700193.6 5884 49013215490000 
4748955.2 688262.6 5457 49013058240000 
 
4729094 700193.6 5884 49013215490001 
4751122.8 687221.7 5501 49013058260000 
 
4729094 700193.6 5884 49013215490002 
4751224.7 687535.2 5480 49013058280000 
 
4728463.5 700719.4 5935 49013215540000 
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4749789.3 687756.7 5391 49013058290000 
 
4728451.4 700721.4   49013215540001 
4749773.3 688064.4 5351 49013058300000 
 
4728541.9 700586.8 5934 49013215550000 
4751391.6 687338.6 5567 49013058330000 
 
4728530.8 700587.1   49013215550001 
4749804.8 688120 5596 49013058340000 
 
4719779.4 729762.7 6724 49013215590000 
4749832.7 688124.9 5309 49013058350000 
 
4734319.5 695442.8 5563 49013215650000 
4749832.7 688124.9 5309 49013058350001 
 
4734319.5 695442.8 5563 49013215650001 
4751078.6 718302.4 5290 49013058360000 
 
4753893.6 718276.7 5416 49013216040000 
4751078.6 718302.4 5290 49013058360001 
 
4755652.4 718350.7 5414 49013216050000 
4751447.9 730795.5 5527 49013058370000 
 
4755652.4 718350.7 5414 49013216050001 
4751447.9 730795.5 5527 49013058370001 
 
4735499.4 694918.8 5373 49013216180000 
4749870.4 688078.9 5374 49013058390000 
 
4735499.4 694918.8 5373 49013216180001 
4749905 687922.7 5649 49013058400000 
 
4735293.7 695347.3 5592 49013216190000 
4749913.3 687819.5 5361 49013058410000 
 
4735293.7 695347.3 5592 49013216190001 
4749913.3 687819.5 5361 49013058410001 
 
4729440.4 700258.2 5588 49013216200000 
4749915.6 688187.2 5619 49013058420000 
 
4764609.4 726061.2 5218 49013216320000 
4749915.6 688187.2 5619 49013058420001 
 
4723810.6 727708.3 6787 49013216330000 
4750003.1 687568.6 5447 49013058470000 
 
4751525.2 730845.2 5447 49013216400000 
4750003.1 687568.6 5447 49013058470001 
 
4763693.8 726176.4 5249 49013216450000 
4750009.3 687837.3 5341 49013058480000 
 
4725981.8 722062.7 5807 49013216510000 
4750063.6 688115.3 5400 49013058510000 
 
4758642.5 717466.6 5199 49013217010000 
4750063.6 688115.3 5400 49013058510001 
 
4764473.3 725809.5 5206 49013217030000 
4750124.4 688467.6 5356 49013058550000 
 
4764473.3 725809.5 5206 49013217030001 
4751739.5 730670.4 5488 49013058560000 
 
4764473.3 725809.5 5206 49013217030002 
4751756.4 730745.1 5491 49013058580000 
 
4754662.3 717769.4 5270 49013217050000 
4750161.9 687562.6 5761 49013058590000 
 
4754662.3 717769.4 5270 49013217050001 
4751782.1 730516.9 5459 49013058600000 
 
4756692.5 715809.8 5383 49013217180000 
4750192.2 687860.1 5345 49013058610000 
 
4743254.6 727101.2 5638 49013217190000 
4750264.5 687536.1 5418 49013058620000 
 
4743254.6 727101.2 5638 49013217190100 
4751858.4 731560.9 5455 49013058630000 
 
4743254.6 727101.2 5618 49013217190200 
4751858.4 731560.9 5470 49013058640000 
 
4749803.1 719129.6 5315 49013217270000 
4750378.7 687852.5 5682 49013058660000 
 
4749803.1 719129.6 5315 49013217270001 
4750402.4 687744.8 5661 49013058670000 
 
4750050.6 718173.2 5250 49013217280000 
4750400.1 687577.3 5690 49013058690000 
 
4752799 719197.5 5476 49013217320000 
4750403.9 687595.2 5567 49013058700000 
 
4752773.4 717236.7 5351 49013217330000 
4750411.3 687744.6 5374 49013058710000 
 
4752773.4 717236.7 5351 49013217330001 
4750522.2 687572.4 5725 49013058720000 
 
4743383.1 727322 5616 49013217400000 
4750522.2 687572.4 5725 49013058720001 
 
4737974.5 696681.4 5624 49013217550000 
4752210.6 730662.8 5431 49013058730000 
 
4773352.3 727293.8 5161 49013217640000 
4750643.5 687659 5398 49013058740000 
 
4727973.3 701901.4 5966 49013217750000 
4750695.6 687490 5707 49013058760000 
 
4767061.2 671794.9 5704 49013217810000 
4750695.6 687490 5707 49013058760001 
 
4759400.7 717294 5144 49013217920000 
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4750785.2 687558.7 5781 49013058770000 
 
4760046.9 716426 5169 49013217930000 
4750772.3 687452.8 5518 49013058780000 
 
4756739 729336.6 5516 49013217950000 
4750796 687056.6 5487 49013058790000 
 
4757026.6 716393.1 5309 49013218100000 
4750873.9 687714.8 5450 49013058800000 
 
4722636.9 729705 6679 49013218310000 
4750927.4 687921.7 5589 49013058810000 
 
4740915.7 729557.1 5853 49013218390000 
4752456.9 730481.2 5437 49013058820000 
 
4754107.7 718892.6 5465 49013218520000 
4752486 730419.7 5437 49013058830000 
 
4755337.7 716631.1 5349 49013218530000 
4752562.3 730408.2 5456 49013058840000 
 
4748263.5 688489.2 5348 49013218540000 
4752517.4 730594.4 5454 49013058850000 
 
4754331.2 716792 5247 49013218600000 
4751098.9 687732.3 5476 49013058860000 
 
4760060.2 717338.4 5089 49013218720000 
4752290.6 718278.6 5409 49013058870000 
 
4759340.4 718089.6 5144 49013218740000 
4751455.8 687939.9 5501 49013058920000 
 
4759373.7 716511 5152 49013218750000 
4751623.7 687457.3 5563 49013058930000 
 
4747392.4 721712.8 5336 49013218800000 
4751615.8 687207.5 5559 49013058940000 
 
4749343 717242.2 5195 49013218810000 
4751857.8 687644.6 5719 49013058950000 
 
4772171.5 728223.3 5118 49013218960000 
4753315 730310.2 5570 49013058960000 
 
4760349.8 718299.1 5146 49013219130000 
4752948.5 717465.8 5353 49013058970000 
 
4738118.9 707232.8 6048 49013219150000 
4753110.4 719025.8 5463 49013058980000 
 
4757870.6 729629.6 5346 49013219190000 
4753184.5 717930.7 5336 49013059010000 
 
4761231.4 717533.1 5127 49013219230000 
4752027.4 687507.6 5738 49013059020000 
 
4755924.8 729357.3 5632 49013219300000 
4753761.5 731089.7 5566 49013059030000 
 
4747496.2 719123 5259 49013219690000 
4753812.6 730394 5584 49013059050000 
 
4747612.2 719414.5 5253 49013219700000 
4752373.6 687365.8 5618 49013059060000 
 
4751678.6 718433.8 5303 49013219720000 
4752302.4 687322.8 5693 49013059070000 
 
4750594.2 718940 5292 49013219730000 
4752919 702016.3 5215 49013059080000 
 
4749267.4 719515.5 5304 49013219740000 
4753858.2 717371.6 5347 49013059100000 
 
4748073 717646.3 5272 49013219750000 
4753037.4 689198.9 5350 49013059110000 
 
4748556.2 718651.6 5248 49013219760000 
4754351.1 718122.4 5427 49013059140000 
 
4750950 717719.5 5257 49013219780000 
4753188.2 674369.8 6070 49013059160000 
 
4746799.3 718425.3 5242 49013219790000 
4753895.9 687396.9 5698 49013059180000 
 
4747929.2 719871.5 5280 49013219800000 
4755741.8 729571 5686 49013059200000 
 
4747905 718939 5250 49013219870000 
4755909.5 716468.4 5366 49013059220000 
 
4746856.5 719698 5297 49013219980000 
4755909.5 716468.4 5127 49013059220001 
 
4747822.7 719671.2 5269 49013220060000 
4755137.3 686458.9 5682 49013059230000 
 
4747875.2 719991.8 5280 49013220070000 
4755099.4 686620 5739 49013059240000 
 
4747431.6 720058.3 5297 49013220080000 
4755096.2 686703.4 5777 49013059250000 
 
4747527.8 719661 5271 49013220090000 
4756338.1 718065.8 5427 49013059270000 
 
4747708.2 719877.7 5277 49013220100000 
4755448.2 686367.2 5733 49013059280000 
 
4749242.1 732018 5622 49013220450000 
4755698.8 686754.8 5548 49013059300000 
 
4748168.4 718516.8 5250 49013220470000 
4756729 717248.8 5315 49013059310000 
 
4746265.2 719213.7 5269 49013220480000 
4756729 717248.8 5315 49013059310001 
 
4747572.9 717897.7 5274 49013220490000 
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4756730.1 717247.9   49013059310003 
 
4748714.5 717894.2 5216 49013220520000 
4756711.4 716443.1 5336 49013059320000 
 
4746742.8 718746.9 5255 49013220530000 
4757119.4 716833.7 5308 49013059350000 
 
4747948.1 719315.5 5258 49013220540000 
4757119.4 716833.7 5308 49013059350001 
 
4732322 733741.8 7276 49013220620000 
4757119.4 716833.7 5308 49013059350002 
 
4763876.5 725885.5 5214 49013220630000 
4757119.4 716833.7 5308 49013059350003 
 
4748608.3 688377.5 5345 49013220730000 
4757119.4 716833.7 5308 49013059350004 
 
4749134.9 688211 5422 49013220740000 
4756200 686264.3 5567 49013059360000 
 
4750571.9 687599.6 5417 49013220750000 
4757606.4 729241.4 5408 49013059380000 
 
4751072.6 687582.7 5438 49013220760000 
4757820.3 729686.8 5341 49013059390000 
 
4747792.7 688749.8 5349 49013220820000 
4757955.3 729700.3 5341 49013059400000 
 
4747793.9 688749.8   49013220820001 
4757537.5 717221.6 5277 49013059410000 
 
4748872.3 688280.4 5475 49013220830000 
4757514.3 716417.8 5274 49013059420000 
 
4749928.9 687942.5 5330 49013220840000 
4757514.3 716417.8 5274 49013059420001 
 
4750377.7 717865.2 5234 49013220900000 
4757565.1 718021.9 5283 49013059430000 
 
4749404.6 719182.4 5281 49013220910000 
4756900.3 685943.2 5475 49013059470000 
 
4748325.9 718925.6 5239 49013220920000 
4757892.4 716775.8 5283 49013059480000 
 
4751689.5 719229.7 5364 49013220930000 
4758040.9 719243.3 5235 49013059490000 
 
4753178.3 718610 5397 49013220940000 
4758331.5 716387.1 5228 49013059500000 
 
4753178.3 718610 5398 49013220940001 
4758331.5 716387.1 5228 49013059500001 
 
4752652.8 717851.9 5389 49013220950000 
4757788.7 688925.1 5400 49013059520000 
 
4751527.1 715893.8 5154 49013221420000 
4757863 685953.8 5425 49013059530000 
 
4748324.9 710637.8 5475 49013221520000 
4757705.4 685920.5 5410 49013059540000 
 
4747331.7 704949.7 5631 49013221970000 
4757723.5 685973.1 5396 49013059550000 
 
4742105.8 708151.7 5841 49013222040000 
4757051.6 689479.4 5350 49013059560000 
 
4740151.1 729764.3 5333 49013222250000 
4757051.6 689479.4 5343 49013059570000 
 
4749827.3 731996.6 5632 49013222570000 
4757817.2 685984.4 5400 49013059580000 
 
4746822.8 689769.1 5571 49013222800000 
4757834.4 685965.2 5458 49013059590000 
 
4728849.2 700488.5 5944 49013223070000 
4757838 686055.7 5511 49013059600000 
 
4728849.2 700488.5 5944 49013223070001 
4757854.5 685927.1 5453 49013059610000 
 
4744109.5 690998.2 5782 49013223100000 
4757905.1 686358.4 5384 49013059620000 
 
4749735.4 719131.8 5289 49013223250000 
4757916.3 685952.4 5434 49013059630000 
 
4757083.1 716807.9 5298 49013223270000 
4757941.7 685945.1 5403 49013059640000 
 
4757083.1 716807.9 5300 49013223270001 
4758113 685908.7 5423 49013059650000 
 
4738364.1 730786.4 5893 49013223450000 
4758113 685908.7 5408 49013059670000 
 
4755848 716525.1 5361 49013224570000 
4758113 685908.7 5429 49013059680000 
 
4756316.5 716859.1 5365 49013224580000 
4759133.1 715898 5185 49013059690000 
 
4756621.5 716519.5 5329 49013224590000 
4758204.6 685804.9 5418 49013059700000 
 
4755985.4 717250.3 5386 49013224600000 
4758272.8 685696.2 5437 49013059710000 
 
4756665.2 717268 5323 49013224610000 
4758267.6 685668.5 5280 49013059720000 
 
4757193.8 717988 5324 49013224680000 
4758267.6 685668.5 5279 49013059720001 
 
4753861.9 718259.8 5416 49013224710000 
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4758307.5 685704.2 5435 49013059730000 
 
4758751.8 716776.4 5203 49013225350000 
4758307.5 685704.2 5443 49013059740000 
 
4758751.8 716776.4 5203 49013225350001 
4758335.3 685663.4 5480 49013059750000 
 
4754833.6 704774.2 5239 49013225380000 
4758330.6 685533 5445 49013059760000 
 
4755184.2 706016.1 5235 49013225390000 
4758285.9 685769.3 5438 49013059770000 
 
4754387.8 706032.6 5257 49013225400000 
4758358 685640.8 5451 49013059780000 
 
4755152.3 705211.6 5235 49013225410000 
4758430 685633.1 5446 49013059790000 
 
4754764.4 705621 5218 49013225420000 
4758479 685595.9 5442 49013059800000 
 
4754387.5 705245.1 5201 49013225430000 
4758465.1 685533.4 3451 49013059810000 
 
4753947.2 704830.1 5243 49013225440000 
4758507.4 685699.6 5444 49013059820000 
 
4753963 705582.1 5261 49013225450000 
4758517.1 685566.3 5437 49013059830000 
 
4757125.5 715967.7 5326 49013226610000 
4758558.4 685570.9 5431 49013059840000 
 
4756271.2 717605.6 5369 49013226680000 
4758563.7 685481.7 5439 49013059850000 
 
4756271.2 717605.6 5369 49013226680001 
4758595 685896.4 5455 49013059860000 
 
4755496.6 716872.8 5327 49013226730000 
4758600.6 685488.1 5442 49013059870000 
 
4755496.6 716872.8 5327 49013226730001 
4758610.5 685896 5460 49013059880000 
 
4756306.7 716054 5369 49013226770000 
4758606.4 685538.6 5437 49013059890000 
 
4757215.6 717658.1 5290 49013226780000 
4758606.4 685538.6 5443 49013059890001 
 
4764647.6 726610.8 5248 49013227050000 
4758641.6 685444.5 5428 49013059900000 
 
4765165.4 727003.3 5357 49013227060000 
4758701.9 685494.3 5441 49013059910000 
 
4765150.6 726287.3 5269 49013227070000 
4758742.3 686902.1 5375 49013059920000 
 
4734069.1 696959.1 5933 49013229600000 
4759513.6 685879.6 5378 49013059930000 
 
4764587.6 726073.4 5212 49013229630000 
4759479.4 684861.2 5337 49013059940000 
 
4764255.5 726252.5 5256 49013229640000 
4760061.5 684234.2 5344 49013059950000 
 
4765494.1 725681.2 5166 49013229880000 
4761243.2 719504.2 5287 49013059960000 
 
4774077.2 727159.6 5205 49013230010000 
4760877.7 682090.7 5527 49013059980000 
 
4769243.9 725741.7 5182 49013230020000 
4762408.3 679623.8 5769 49013060000000 
 
4741984.3 680728.3 5678 49013230140000 
4764180.7 725770.2 5189 49013060020000 
 
4751842.1 718297.8 5334 49013230270000 
4764457.8 731105.6 5529 49013060030000 
 
4752703.7 718299.8 5408 49013230280000 
4764291.9 726274.9 5249 49013060040000 
 
4752274 717860.7 5344 49013230300000 
4762780.2 678418.2 5586 49013060050000 
 
4752652.1 717408.1 5329 49013230320000 
4764368.5 675161.2 5497 49013060090000 
 
4751444.6 717083.4 5235 49013230330000 
4764553.3 675217.6 5489 49013060100000 
 
4751016.9 718287.2 5273 49013230360000 
4764813.1 675640.7 5450 49013060110000 
 
4751086.6 719008.6 5327 49013230390000 
4764790.8 675248.3 5484 49013060120000 
 
4750692.1 718734.1 5281 49013230400000 
4764790.8 675248.3 5484 49013060130000 
 
4752313 719435.4 5386 49013230420000 
4764832.4 674875.3 5490 49013060140000 
 
4751904.8 719079.7 5345 49013230430000 
4764889 674568.9 5522 49013060150000 
 
4752684.8 719103.1 5471 49013230440000 
4764889.4 675321.6 5484 49013060160000 
 
4751486.8 718694.1 5345 49013230450000 
4765100.5 674844.8 5509 49013060180000 
 
4752331.7 718659.9 5389 49013230460000 
4765100.5 674844.8 5513 49013060190000 
 
4747200.6 719264.1 5268 49013230480000 
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4765206.7 674910.6 5505 49013060210000 
 
4747550.6 719293.8 5270 49013230500000 
4766045.7 693909.8 5430 49013060220000 
 
4747058.4 720103.8 5332 49013230510000 
4765684.9 674315.4 5554 49013060230000 
 
4747563 719996.9 5298 49013230520000 
4765968.8 673811.7 5563 49013060240000 
 
4748006.7 718955.4 5234 49013230530000 
4766074.8 673875 5548 49013060250000 
 
4747772.2 718818.9 5261 49013230540000 
4766074.8 673875 5555 49013060260000 
 
4747455.7 719107.9 5266 49013230550000 
4766080.4 673874.9 5555 49013060270000 
 
4765461 724845.9 5123 49013231040000 
4766180.9 673937.5 5537 49013060280000 
 
4764616.4 725734.6 5202 49013231050000 
4766180.9 673937.5 5543 49013060290000 
 
4764606.4 724889.5 5146 49013231070000 
4766280.5 674009.2 5537 49013060300000 
 
4738802.1 730816.8 5905 49013231160000 
4766280.5 674009.2 5541 49013060310000 
 
4736115.3 732320.3 6152 49013231190000 
4767275 674268.4 5530 49013060320000 
 
4743631.5 726932.4 5650 49013231300000 
4766666.6 674289.6 5218 49013060330000 
 
4747775.5 719863.3 5265 49013231420000 
4766672 673454.7 5600 49013060340000 
 
4747670 718923.6 5262 49013231460000 
4768435.6 730865.1 5462 49013060350000 
 
4747765.5 719861.2 5316 49013231570000 
4766788.3 673351.5 5599 49013060360000 
 
4747774.3 719860.1 5286 49013231580000 
4767021.6 672867 5654 49013060370000 
 
4768980.2 730595.5 5458 49013231590000 
4767024.5 672276.8 5670 49013060380000 
 
4747309.8 718890.9 5256 49013231630000 
4767228.1 678650.3 6770 49013060390000 
 
4747304.3 718890.2 5232 49013231640000 
4767192.4 674992.7 5500 49013060400000 
 
4763480.2 726239.8 5252 49013232070000 
4767129.1 672461.6 5671 49013060410000 
 
4763381.9 725417 5199 49013232080000 
4767334 673002.6 5600 49013060420000 
 
4763381.9 725417 5199 49013232080001 
4767338.2 672773.4 5684 49013060430000 
 
4773530 725411.8 5042 49013232090000 
4767453.7 671845.4 5826 49013060440000 
 
4752944 717745.4 5352 49013232700000 
4767721.1 671964.2 5743 49013060460000 
 
4753010.8 718621.9 5392 49013232710000 
4767838.3 671896 5726 49013060470000 
 
4751513.5 719498.5 5385 49013232720000 
4767905.2 676265.5 5657 49013060480000 
 
4750323.2 719055 5307 49013232730000 
4767906.5 671558.5 5781 49013060490000 
 
4750788.3 719520.1 5317 49013232740000 
4768728.5 672517.4 5590 49013060510000 
 
4740596.8 729660.2 5905 49013233220000 
4768925.2 672693.4 5580 49013060520000 
 
4750325.2 719884 5370 49013233230000 
4768929.5 672511.5 5586 49013060530000 
 
4753361.5 718253.6 5349 49013233240000 
4769056.6 674233.5 5725 49013060540000 
 
4751116.1 719967.4 5359 49013233250000 
4768971.2 672711.8 5581 49013060550000 
 
4739893.3 729935.9 5883 49013233750000 
4769453.4 671029.9 5707 49013060570000 
 
4728745.5 700594 4743 49013600080000 
4771829.9 673347.4 5840 49013060610000 
 
4747777 719353.7 5274 49013600370000 
4772205.3 671757.6 4680 49013060620000 
 
4740000.6 678335.6 5400 49013600380000 
4772268.6 674514.9 5731 49013060630000 
 
4737746.1 730757.9 6070 49013600390000 
4772498.1 671997 5761 49013060640000 
 
4763069.1 677903.3 6297 49013600400000 
4772626.1 672139.6 5775 49013060650000 
 
4734665.4 733633.8 6553 49013600430000 
4774465.5 727133.6 5177 49013060660000 
 
4750359.8 687853 5363 49013600470000 
4749467.4 688096.5 5374 49013061220000 
 
4747873.2 688683 4831 49013600490000 
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4762965.7 726112.3 5213 49013069110000 
 
4747646.8 688696.6 4783 49013600500000 
4729010.3 700487.9 5728 49013069130000 
 
4766620.3 673301.1 5702 49013600520000 
4706669.2 732146.7 6761 49013069140000 
 
4707031.7 732249 6753 49013600810000 
4774365.6 725497.4 5049 49013069150000 
 
4707457 729249.5 6825 49013600820000 
4744953.3 694225.5 5197 49013069160000 
 
4706325.7 730104 6807 49013600830000 
4734984.4 695374 5417 49013069210000 
 
4708788.8 720926.9 6709 49013600840000 
4734984.4 695374 5417 49013069210001 
 
4707575.1 720509.6 6636 49013600850000 
4701963 723141.7 6828 49013069250000 
 
4705727.6 716573.7 6702 49013600860000 
4766161.7 725967.5 5132 49013069280000 
 
4755662.1 730278 5596 49013600950000 
4748155 719389.1 5269 49013069310000 
 
4769307.6 681107.6 5437 49013600960000 
4748155 719389.1 5268 49013069310001 
 
4745788.8 689913.8 5606 49013601220000 
4748155 719389.1 5269 49013069310002 
 
4762497.4 682028 4500 49013900020000 
 
The following tables indicate the depth to top information for the Alcova Limestone and 
Phosphoria Formation. 
Horizon 
Name 
Depth to 
Top (ft) 
Well ID 
 
Horizon 
Name 
Depth to 
Top (ft) 
Well ID 
Phosphoria 10600 49013210310000 
 
Alcova 778.73 49013206270000 
Phosphoria 10135.1 49013056640000 
 
Alcova 9331.83 49013056880000 
Phosphoria 10227.7 49013056740000 
 
Alcova 9357.1 49013056610000 
Phosphoria 10221.9 49013056610000 
 
Alcova 9349.31 49013056740000 
Phosphoria 10306.4 49013056950000 
 
Alcova 9281.4 49013056640000 
Phosphoria 11196.2 49013056810000 
 
Alcova 9296.21 49013056890000 
Phosphoria 12181.8 49013204660000 
 
Alcova 10281.1 49013056810000 
Phosphoria 10859.7 49013056190000 
 
Alcova 8215.03 49013600950000 
Phosphoria 10463.2 49013056210000 
 
Alcova 8247.15 49013059400000 
Phosphoria 889.04 49013052910000 
 
Alcova 9435.44 49013231630000 
Phosphoria 895.2 49013052950000 
 
Alcova 9493.28 49013215380000 
Phosphoria 903.88 49013600080000 
 
Alcova 9288.03 49013214930000 
Phosphoria 903.49 49013052940000 
 
Alcova 9561.45 49013214450000 
Phosphoria 894.13 49013052920000 
 
Alcova 9213.88 49013213890000 
Phosphoria 844.07 49013053030000 
 
Alcova 9286.66 49013213610000 
Phosphoria 809.84 49013053010000 
 
Alcova 9516.92 49013213600000 
Phosphoria 843.95 49013053060000 
 
Alcova 9721.37 49013213590000 
Phosphoria 616.78 49013053110000 
 
Alcova 9797.77 49013210420000 
Phosphoria 1089.06 49013085020000 
 
Alcova 9638.3 49013210400000 
Phosphoria 1349.38 49013214200000 
 
Alcova 9760.62 49013210310000 
Phosphoria 1049.28 49013209280000 
 
Alcova 10813.5 49013210240000 
Phosphoria 1495.25 49013069620000 
 
Alcova 9233.05 49013210080000 
Phosphoria 902.8 49013052900000 
 
Alcova 9478.99 49013210040000 
Phosphoria 897.89 49013052890000 
 
Alcova 9184.31 49013209540000 
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Phosphoria 2013.56 49013053340000 
 
Alcova 9220.82 49013209470000 
Phosphoria 902.31 49013053320000 
 
Alcova 9393.63 49013209430000 
Phosphoria 588.69 49013216200000 
 
Alcova 9497.98 49013208180000 
Phosphoria 596.97 49013053130000 
 
Alcova 10704.8 49013202720000 
Phosphoria 596.58 49013053170000 
 
Alcova 9276.2 49013070320000 
Phosphoria 578.16 49013053120000 
 
Alcova 9219.31 49013070080000 
Phosphoria 580.17 49013053120001 
 
Alcova 9604.41 49013057020000 
Phosphoria 906.92 49013223070000 
 
Alcova 9968.43 49013056990000 
Phosphoria 1684.89 49013206270000 
 
Alcova 9327.08 49013056980000 
Phosphoria 1047.45 49013053700001 
 
Alcova 9425.9 49013056950000 
Phosphoria 1121.06 49013053710000 
 
Alcova 9174.51 49013056850000 
Phosphoria 814.27 49013053860000 
 
Alcova 9133.09 49013056690000 
Phosphoria 741.62 49013053840000 
 
Alcova 9209.21 49013056680001 
Phosphoria 903.85 49013053890001 
 
Alcova 9152.19 49013056540000 
Phosphoria 987.98 49013053910000 
 
Alcova 9497.82 49013056510000 
Phosphoria 1031.13 49013054000000 
 
Alcova 9152.27 49013056490000 
Phosphoria 1021.99 49013054010000 
 
Alcova 9513.28 49013056390000 
Phosphoria 713.64 49013054040000 
 
Alcova 9380.7 49013056370001 
Phosphoria 961.64 49013054060000 
 
Alcova 9386.42 49013056360000 
Phosphoria 1120.83 49013054090000 
 
Alcova 9264.45 49013056350000 
Phosphoria 1034.22 49013054180000 
 
Alcova 9206.59 49013056270000 
Phosphoria 643.07 49013054200000 
 
Alcova 10364.9 49013056230001 
Phosphoria 968.95 49013054230001 
 
Alcova 9617.16 49013056210000 
Phosphoria 680.29 49013054340000 
 
Alcova 1368.1 49013206440000 
Phosphoria 646.98 49013054360001 
 
Alcova 1038.74 49013201320000 
Phosphoria 741.09 49013054370000 
 
Alcova 667.75 49013206450000 
Phosphoria 889.88 49013054390000 
 
Alcova 727 49013203770000 
Phosphoria 889.71 49013054390001 
 
Alcova 322.45 49013058350000 
Phosphoria 920.1 49013054420000 
 
Alcova 205.68 49013058300000 
Phosphoria 705.76 49013054490000 
 
Alcova 245.16 49013201390000 
Phosphoria 1029.99 49013054500000 
 
Alcova 236.85 49013203790000 
Phosphoria 1577.64 49013054560000 
 
Alcova 150 49013213650000 
Phosphoria 1199.92 49013054610000 
 
Alcova 226.92 49013207840000 
Phosphoria 741.68 49013054520001 
 
Alcova 1621.02 49013601220000 
Phosphoria 1200.42 49013054610001 
 
Alcova 1882.82 49013056440000 
Phosphoria 761.71 49013054640000 
 
Alcova 1957.15 49013056280000 
Phosphoria 920.17 49013054660000 
 
Alcova 3136.84 49013204960000 
Phosphoria 1620.32 49013054810000 
 
Alcova 2391.07 49013204550000 
Phosphoria 764.81 49013069210000 
 
Alcova 1954.95 49013204040000 
Phosphoria 756.96 49013069480000 
 
Alcova 975.06 49013055760000 
Phosphoria 841.16 49013200090000 
 
Alcova 1921.81 49013211860000 
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Phosphoria 794.59 49013200040000 
 
Alcova 1568.51 49013055750000 
Phosphoria 958.67 49013201500000 
 
Alcova 224.74 49013206460000 
Phosphoria 950.85 49013201680000 
 
Alcova 1689.18 49013203750000 
Phosphoria 3068.15 49013211160000 
 
Alcova 1834.88 49013201900000 
Phosphoria 1828.04 49013211420000 
 
Alcova 1920.01 49013206420000 
Phosphoria 1904.49 49013213830000 
 
Alcova 2024.24 49013058920000 
Phosphoria 772.89 49013216180000 
 
Alcova 2117.24 49013206400000 
Phosphoria 1062.32 49013216190000 
 
Alcova 2067.02 49013058950000 
Phosphoria 2129.23 49013229600000 
 
Alcova 2702.4 49013207290000 
Phosphoria 651.13 49013054160000 
 
Alcova 2413.49 49013069570000 
Phosphoria 699.7 49013054460000 
 
Alcova 2396.12 49013059070000 
Phosphoria 2630.36 49013052690000 
 
Alcova 2189 49013059020000 
Phosphoria 1789.43 49013052700000 
 
Alcova 2844.5 49013059940000 
Phosphoria 835.37 49013052850000 
 
Alcova 2839.63 49013059950000 
Phosphoria 908.68 49013052870000 
 
Alcova 2252.7 49013059980000 
Phosphoria 932.46 49013053020000 
 
Alcova 1382.55 49013058810000 
Phosphoria 655.68 49013053050000 
 
Alcova 3170.45 49013059300000 
Phosphoria 736.78 49013053090000 
 
Alcova 3060.28 49013059360000 
Phosphoria 586.18 49013053100000 
 
Alcova 3077.9 49013059820000 
Phosphoria 695.5 49013053150000 
 
Alcova 901.74 49013205960000 
Phosphoria 602.26 49013053240001 
 
Alcova 944.07 49013205280000 
Phosphoria 1140.06 49013054270000 
 
Alcova 944.74 49013206100000 
Phosphoria 674.28 49013069130000 
 
Alcova 1016.78 49013206090000 
Phosphoria 701.32 49013069710000 
 
Alcova 36.17 49013054060000 
Phosphoria 778.51 49013080270000 
 
Alcova 62.08 49013053910000 
Phosphoria 776.88 49013080270001 
 
Alcova 189.73 49013053710000 
Phosphoria 732.7 49013200210000 
 
Alcova 1200.61 49013229600000 
Phosphoria 748.42 49013200250000 
 
Alcova 991.45 49013213830000 
Phosphoria 871.71 49013200260000 
 
Alcova 1103.4 49013069360000 
Phosphoria 775.08 49013200380000 
 
Alcova 410.21 49013214200000 
Phosphoria 861.88 49013200410000 
 
Alcova 600.64 49013052720000 
Phosphoria 746.21 49013200460000 
 
Alcova 849.36 49013052700000 
Phosphoria 779.27 49013200470000 
 
Alcova 644.99 49013052840000 
Phosphoria 801.4 49013200760000 
 
Alcova 5.49 49013052850000 
Phosphoria 771.53 49013200810000 
 
Alcova 0.77 49013053890001 
Phosphoria 848.38 49013200830000 
 
Alcova 104.19 49013054180000 
Phosphoria 820.03 49013200950000 
 
Alcova 231.42 49013054270000 
Phosphoria 757.24 49013201060000 
 
Alcova 89.19 49013054500000 
Phosphoria 843.83 49013201150000 
 
Alcova 617.49 49013054560000 
Phosphoria 908.18 49013201620000 
 
Alcova 248.2 49013054610001 
Phosphoria 953.54 49013201680001 
 
Alcova 1851.56 49013056000000 
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Phosphoria 956.57 49013203160000 
 
Alcova 2157.21 49013211160000 
Phosphoria 812.54 49013203590000 
 
Alcova 907.41 49013211420000 
Phosphoria 950.02 49013215310000 
 
Alcova 10611.2 49013058360000 
Phosphoria 837.24 49013215360000 
 
Alcova 10637.8 49013058870000 
Phosphoria 888.4 49013215430000 
 
Alcova 10554.5 49013059010000 
Phosphoria 625.54 49013215480000 
 
Alcova 10978.8 49013059220000 
Phosphoria 865.77 49013215490000 
 
Alcova 10080.5 49013209530000 
Phosphoria 892.61 49013215540000 
 
Alcova 9503.63 49013210320000 
Phosphoria 880.58 49013215550000 
 
Alcova 10608.7 49013214340000 
Phosphoria 1059.56 49013215650000 
 
      
Phosphoria 1348.6 49013052640000 
 
      
Phosphoria 1329.89 49013052660000 
 
      
Phosphoria 429.31 49013052770000 
 
      
Phosphoria 2841.71 49013211860000 
 
      
Phosphoria 2065.96 49013214200000 
 
      
Phosphoria 11202.4 49013056230001 
 
      
Phosphoria 10355 49013056370000 
 
      
Phosphoria 10348.7 49013056370001 
 
      
Phosphoria 10358.8 49013056390000 
 
      
Phosphoria 10016.7 49013056490000 
 
      
Phosphoria 10346.6 49013056510000 
 
      
Phosphoria 10059.6 49013056520000 
 
      
Phosphoria 10018.1 49013056540000 
 
      
Phosphoria 10088.9 49013056680001 
 
      
Phosphoria 10025.7 49013056690000 
 
      
Phosphoria 10107.8 49013056850000 
 
      
Phosphoria 10203 49013056880000 
 
      
Phosphoria 10846.4 49013056990000 
 
      
Phosphoria 10470.8 49013057020000 
 
      
Phosphoria 10085.3 49013070080000 
 
      
Phosphoria 10117.4 49013070320000 
 
      
Phosphoria 11563.8 49013202720000 
 
      
Phosphoria 10368.8 49013208180000 
 
      
Phosphoria 10090.6 49013209470000 
 
      
Phosphoria 10326.9 49013210040000 
 
      
Phosphoria 11721.4 49013210240000 
 
      
Phosphoria 10522.4 49013210400000 
 
      
Phosphoria 10652.9 49013210420000 
 
      
Phosphoria 10275.8 49013210460000 
 
      
Phosphoria 10401.7 49013214450000 
 
      
Phosphoria 10361.5 49013215380000 
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Phosphoria 10315.9 49013231630000 
 
      
Phosphoria 10151.5 49013230480000 
 
      
Phosphoria 10340.6 49013231460000 
 
      
Phosphoria 10491.9 49013231570000 
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Appendix C  
 Table indicating the raw fracture data collected in the field during the summer of 
2013.  All attitude measurements were taken using the azimuth right hand rule format. 
Easting Northing Strike Dip 
 
Easting Northing Strike Dip 
699560 4729026 330 75 
 
700361 4729904 48 87 
699560 4729026 255 68 
 
700361 4729904 39 76 
699762 4728898 85 80 
 
700361 4729904 47 78 
699542 4728151 168 80 
 
700361 4729904 50 81 
699542 4728151 335 40 
 
700361 4729904 126 69 
699542 4728151 115 30 
 
700361 4729904 140 75 
699542 4728151 115 34 
 
700361 4729904 55 87 
699542 4728151 325 33 
 
700361 4729904 140 73 
699542 4728151 45 80 
 
700361 4729904 148 72 
699542 4728151 140 74 
 
700361 4729904 155 62 
699374 4728357 160 45 
 
700361 4729904 139 64 
699374 4728357 0 0 
 
700361 4729904 65 79 
699374 4728357 65 85 
 
700361 4729904 142 65 
699374 4728357 5 75 
 
700361 4729904 142 59 
699376 4728374 50 60 
 
700361 4729904 64 69 
699376 4728374 260 80 
 
700432 4729991 229 87 
699315 4728507 185 45 
 
700432 4729991 231 85 
699315 4728507 60 85 
 
700432 4729991 125 72 
698908 4728357 60 83 
 
700432 4729991 240 86 
698663 4729517 75 85 
 
700432 4729991 124 65 
698663 4729517 355 45 
 
700432 4729991 230 85 
698663 4729517 320 50 
 
700432 4729991 316 87 
698663 4729517 335 35 
 
700432 4729991 130 87 
698663 4729517 55 70 
 
700432 4729991 230 84 
698663 4729517 30 50 
 
700432 4729991 117 75 
698747 4729377 355 40 
 
700432 4729991 224 86 
698747 4729377 275 70 
 
700432 4729991 96 81 
699017 4728967 240 75 
 
700432 4729991 343 82 
699017 4728967 20 40 
 
700432 4729991 140 84 
699017 4728967 280 70 
 
699904 4729983 29 87 
699652 4728030 240 83 
 
699904 4729983 125 78 
699652 4728030 15 18 
 
699904 4729983 131 84 
699652 4728030 242 85 
 
699904 4729983 79 87 
699652 4728030 243 72 
 
699904 4729983 352 87 
699652 4728030 244 67 
 
699904 4729983 32 86 
699652 4728030 345 18 
 
699904 4729983 178 82 
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699759 4727953 257 56 
 
699904 4729983 76 85 
699759 4727953 254 64 
 
699904 4729983 32 87 
699759 4727953 354 42 
 
699904 4729983 55 87 
699759 4727953 258 62 
 
699904 4729983 125 89 
699759 4727953 241 56 
 
699904 4729983 69 82 
699901 4727871 220 35 
 
699904 4729983 240 89 
699901 4727871 310 55 
 
699904 4729983 80 85 
699901 4727871 243 65 
 
699904 4729983 36 82 
699923 4727835 250 35 
 
699904 4729983 149 79 
699923 4727835 30 75 
 
699904 4729983 106 85 
699923 4727835 30 74 
 
699904 4729983 147 86 
697612 4730870 350 50 
 
699904 4729983 66 87 
697612 4730870 240 40 
 
699904 4729983 84 83 
700029 4729333 82 82 
 
699904 4729983 115 86 
700029 4729333 312 85 
 
699904 4729983 115 85 
700029 4729333 145 85 
 
699904 4729983 65 84 
700029 4729333 100 85 
 
699904 4729983 75 86 
700018 4729303 320 60 
 
699167 4730010 310 65 
699790 4729405 90 85 
 
699167 4730010 250 84 
699790 4729405 325 84 
 
699167 4730010 282 80 
699790 4729405 230 85 
 
699167 4730010 170 84 
699808 4729360 50 40 
 
699167 4730010 285 74 
699808 4729360 120 85 
 
699167 4730010 285 76 
699808 4729360 240 85 
 
699167 4730010 286 72 
699808 4729360 20 85 
 
699167 4730010 270 85 
699808 4729360 280 60 
 
699167 4730010 97 75 
699878 4729246 15 75 
 
699167 4730010 90 82 
699878 4729246 87 87 
 
699167 4730010 99 86 
699878 4729246 300 80 
 
699167 4730010 355 70 
700127 4729320 85 85 
 
699167 4730010 347 69 
700127 4729320 160 75 
 
699167 4730010 38 78 
700127 4729320 320 85 
 
699167 4730010 130 86 
700175 4729311 315 85 
 
699167 4730010 227 80 
700175 4729311 190 70 
 
699167 4730010 227 85 
700175 4729311 115 85 
 
699167 4730010 295 83 
700175 4729311 250 85 
 
698995 4730341 110 79 
700175 4729311 240 85 
 
698995 4730341 110 68 
700175 4729311 310 85 
 
698995 4730341 280 80 
700175 4729311 340 75 
 
698995 4730341 260 59 
700175 4729311 110 75 
 
698995 4730341 90 86 
700175 4729311 65 80 
 
698995 4730341 96 65 
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700250 4729051 70 85 
 
698995 4730341 98 63 
700250 4729051 160 85 
 
698995 4730341 9 62 
700250 4729051 155 85 
 
698995 4730341 12 65 
700299 4728806 240 70 
 
698995 4730341 82 84 
700299 4728806 35 65 
 
698995 4730341 165 79 
700299 4728806 325 85 
 
698995 4730341 257 62 
700299 4728806 100 85 
 
698995 4730341 84 77 
700299 4728806 35 65 
 
698995 4730341 95 82 
700299 4728806 255 85 
 
698995 4730341 270 78 
700299 4728806 355 85 
 
698995 4730341 89 79 
701383 4728410 90 80 
 
698995 4730341 312 87 
701360 4728509 110 85 
 
698995 4730341 310 78 
701360 4728509 90 85 
 
698995 4730341 309 69 
701360 4728509 70 75 
 
700020 4731572 66 85 
701342 4728604 240 85 
 
700020 4731572 40 85 
701342 4728604 100 85 
 
700020 4731572 39 75 
701342 4728604 115 85 
 
700020 4731572 52 80 
701342 4728604 165 85 
 
700020 4731572 56 83 
701286 4728693 120 87 
 
700020 4731572 170 85 
701286 4728693 165 65 
 
700020 4731572 80 85 
701296 4728769 64 85 
 
700020 4731572 89 89 
701302 4728801 210 75 
 
700020 4731572 49 82 
701302 4728801 110 85 
 
700020 4731572 56 76 
701302 4728801 250 85 
 
699369 4728969 246 72 
701275 4728907 210 65 
 
699369 4728969 324 36 
701275 4728907 100 62 
 
699369 4728969 254 78 
701275 4728907 80 85 
 
699369 4728969 251 76 
701251 4729057 220 65 
 
699369 4728969 250 81 
701251 4729057 100 78 
 
699369 4728969 240 74 
701251 4729057 90 70 
 
699369 4728969 334 46 
701251 4729057 70 85 
 
699369 4728969 335 46 
701251 4729057 90 85 
 
699369 4728969 352 41 
701251 4729057 100 85 
 
699369 4728969 333 45 
701251 4729057 260 75 
 
699369 4728969 139 46 
701251 4729057 75 70 
 
699369 4728969 154 50 
698905 4731271 105 52 
 
699318 4729001 261 71 
698905 4731271 98 55 
 
699318 4729001 271 68 
698905 4731271 110 75 
 
699318 4729001 353 48 
698905 4731271 300 80 
 
699318 4729001 339 58 
698905 4731271 115 80 
 
699318 4729001 256 74 
698905 4731271 115 75 
 
699318 4729001 270 62 
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698905 4731271 125 65 
 
699318 4729001 253 61 
698905 4731271 315 85 
 
699318 4729001 248 74 
698905 4731271 20 35 
 
699318 4729001 355 55 
698996 4731379 105 85 
 
699318 4729001 309 50 
698996 4731379 8 70 
 
699318 4729001 256 80 
698996 4731379 105 75 
 
699318 4729001 246 78 
698996 4731379 115 80 
 
699318 4729001 240 78 
698996 4731379 95 70 
 
699318 4729001 260 74 
698996 4731379 5 85 
 
699318 4729001 245 79 
698996 4731379 98 70 
 
699318 4729001 179 52 
698996 4731379 105 65 
 
699318 4729001 342 51 
698996 4731379 10 85 
 
699318 4729001 338 61 
698996 4731379 90 70 
 
699318 4729001 239 81 
698996 4731379 105 65 
 
699715 4728447 250 65 
699562 4731269 105 58 
 
699715 4728447 257 65 
699562 4731269 10 85 
 
699715 4728447 215 80 
699562 4731269 105 70 
 
699715 4728447 250 79 
699562 4731269 115 70 
 
699715 4728447 242 71 
699562 4731269 215 70 
 
699715 4728447 253 71 
699562 4731269 215 85 
 
699715 4728447 151 69 
699562 4731269 50 80 
 
699715 4728447 150 44 
699562 4731269 115 45 
 
699715 4728447 255 76 
699611 4731125 58 75 
 
699715 4728447 276 64 
699611 4731125 325 83 
 
699715 4728447 64 68 
699611 4731125 305 27 
 
699715 4728447 333 44 
699611 4731125 195 15 
 
699715 4728447 250 71 
699611 4731125 105 80 
 
699715 4728447 246 81 
699611 4731125 320 80 
 
699715 4728447 337 54 
699611 4731125 140 57 
 
699715 4728447 248 77 
699611 4731125 85 85 
 
699715 4728447 169 63 
699611 4731125 80 83 
 
699715 4728447 338 60 
699611 4731125 255 86 
 
699715 4728447 264 76 
699611 4731125 75 77 
 
699715 4728447 159 64 
699611 4731125 250 78 
 
699715 4728447 255 74 
699653 4731108 75 85 
 
699715 4728447 250 75 
699653 4731108 70 85 
 
699715 4728447 141 56 
699653 4731108 260 80 
 
699715 4728447 256 80 
699653 4731108 75 83 
 
699590 4728673 8 55 
699596 4731071 200 85 
 
699590 4728673 257 80 
699596 4731071 225 80 
 
699590 4728673 252 79 
699596 4731071 90 73 
 
699590 4728673 337 39 
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699596 4731071 60 85 
 
699590 4728673 318 29 
699596 4731071 5 80 
 
699590 4728673 266 71 
699535 4730991 5 80 
 
699590 4728673 256 75 
699535 4730991 105 85 
 
699590 4728673 280 65 
699535 4730991 70 85 
 
699590 4728673 13 55 
699505 4731012 190 85 
 
699590 4728673 279 54 
699508 4731145 75 70 
 
699590 4728673 256 65 
699508 4731145 75 60 
 
699590 4728673 172 49 
699508 4731145 225 60 
 
699590 4728673 189 60 
699508 4731145 50 45 
 
699590 4728673 356 53 
699508 4731145 80 82 
 
699590 4728673 197 61 
699508 4731145 340 65 
 
699590 4728673 248 60 
699508 4731145 115 85 
 
699590 4728673 136 59 
699508 4731145 300 85 
 
699590 4728673 358 50 
699508 4731145 115 85 
 
699590 4728673 344 35 
699508 4731145 105 85 
 
699590 4728673 245 69 
699508 4731145 15 75 
 
699590 4728673 267 62 
699295 4731097 0 85 
 
699590 4728673 170 60 
699295 4731097 90 85 
 
699590 4728673 358 47 
699295 4731097 305 85 
 
699590 4728673 348 42 
698707 4731044 130 87 
 
699590 4728673 253 74 
698707 4731044 120 85 
 
699590 4728673 245 69 
698707 4731044 310 75 
 
699590 4728673 156 37 
698707 4731044 305 65 
 
699590 4728673 159 35 
698667 4731051 310 75 
 
699590 4728673 146 45 
698667 4731051 215 75 
 
699590 4728673 142 46 
698734 4731088 305 72 
 
699590 4728673 154 85 
698734 4731088 210 75 
 
699590 4728673 141 62 
698734 4731088 270 70 
 
700080 4727985 208 78 
698734 4731088 180 50 
 
700080 4727985 231 77 
698787 4731073 120 71 
 
700080 4727985 232 79 
698787 4731073 105 70 
 
700080 4727985 223 78 
698787 4731073 300 82 
 
700080 4727985 223 80 
698787 4731073 285 83 
 
700080 4727985 156 43 
698787 4731073 275 85 
 
700080 4727985 171 55 
698787 4731073 115 80 
 
700080 4727985 213 82 
698787 4731073 280 85 
 
700080 4727985 220 83 
698855 4731147 110 83 
 
700545 4727750 222 80 
698855 4731147 105 80 
 
700545 4727750 290 71 
698855 4731147 10 85 
 
700545 4727750 284 71 
698855 4731147 75 67 
 
700545 4727750 286 67 
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698855 4731147 135 65 
 
700545 4727750 231 77 
698855 4731147 285 85 
 
700545 4727750 48 87 
698855 4731147 145 85 
 
700545 4727750 1 79 
698937 4731193 215 12 
 
700545 4727750 241 78 
698937 4731193 100 80 
 
700484 4727930 318 63 
698999 4731236 105 64 
 
700484 4727930 234 81 
698999 4731236 195 80 
 
700484 4727930 52 84 
698999 4731236 105 75 
 
700484 4727930 225 71 
698999 4731236 105 65 
 
700484 4727930 338 63 
698999 4731236 190 83 
 
700484 4727930 254 71 
699113 4731287 185 85 
 
700484 4727930 300 65 
699113 4731287 4 85 
 
700484 4727930 264 12 
699113 4731287 60 85 
 
700484 4727930 226 70 
699113 4731287 10 85 
 
700484 4727930 51 86 
699113 4731287 60 67 
 
700484 4727930 12 74 
699113 4731287 90 75 
 
700484 4727930 231 88 
699070 4731213 190 85 
 
700484 4727930 264 56 
699070 4731213 95 70 
 
700484 4727930 222 82 
699070 4731213 105 70 
 
700484 4727930 258 66 
699070 4731213 190 85 
 
701919 4729428 149 76 
699070 4731213 100 75 
 
701919 4729428 56 76 
699070 4731213 195 65 
 
701919 4729428 136 22 
699070 4731213 15 85 
 
701919 4729428 54 80 
699334 4732049 200 55 
 
701919 4729428 48 76 
699334 4732049 220 15 
 
701919 4729428 7 77 
699334 4732049 345 25 
 
701919 4729428 144 86 
699334 4732049 210 14 
 
701919 4729428 25 86 
699334 4732049 250 65 
 
701586 4729268 45 86 
699278 4732115 243 60 
 
701586 4729268 52 80 
699278 4732115 230 80 
 
701586 4729268 34 78 
699278 4732115 170 87 
 
701586 4729268 51 80 
699278 4732115 255 53 
 
701586 4729268 81 76 
699278 4732115 240 65 
 
701586 4729268 53 81 
699278 4732115 200 85 
 
701586 4729268 150 74 
699278 4732115 65 85 
 
701586 4729268 152 81 
699272 4732128 250 63 
 
701586 4729268 48 80 
699272 4732128 150 85 
 
701586 4729268 43 81 
699272 4732128 80 85 
 
701586 4729268 56 70 
699272 4732128 230 85 
 
701586 4729268 54 80 
699272 4732128 250 70 
 
701586 4729268 55 80 
699272 4732128 165 36 
 
701586 4729268 134 78 
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699272 4732128 240 80 
 
701586 4729268 49 79 
699272 4732128 150 45 
 
701586 4729268 79 84 
699272 4732128 325 75 
 
701586 4729268 56 83 
699272 4732128 135 45 
 
701586 4729268 198 79 
699272 4732128 145 55 
 
701586 4729268 284 87 
699268 4732168 160 84 
 
701586 4729268 56 80 
699268 4732168 90 84 
 
701586 4729268 198 79 
699268 4732168 70 85 
 
701586 4729268 284 87 
699268 4732168 155 63 
 
701586 4729268 56 80 
699268 4732168 175 82 
 
701586 4729268 106 79 
699268 4732168 260 85 
 
701586 4729268 157 74 
699268 4732168 285 85 
 
701586 4729268 186 65 
699268 4732168 160 82 
 
701586 4729268 187 64 
699268 4732168 85 85 
 
701586 4729268 103 77 
699268 4732168 78 82 
 
701586 4729268 91 72 
699268 4732168 260 85 
 
701586 4729268 90 78 
699268 4732168 295 70 
 
701586 4729268 74 79 
699268 4732168 255 85 
 
701586 4729268 82 73 
699268 4732168 240 65 
 
701586 4729268 172 72 
699238 4732171 78 65 
 
701586 4729268 63 84 
699238 4732171 83 80 
 
701813 4728909 61 60 
699238 4732171 200 80 
 
701813 4728909 59 77 
699238 4732171 220 87 
 
701813 4728909 33 75 
699238 4732171 260 85 
 
701813 4728909 66 63 
699238 4732171 75 80 
 
701813 4728909 61 66 
699238 4732171 35 85 
 
701813 4728909 53 71 
699238 4732171 70 60 
 
701813 4728909 49 76 
699238 4732171 310 65 
 
701813 4728909 240 71 
699238 4732171 100 50 
 
701813 4728909 218 71 
699238 4732171 160 75 
 
701813 4728909 75 81 
699238 4732171 80 80 
 
701813 4728909 237 82 
699402 4732020 160 50 
 
701813 4728909 229 84 
699402 4732020 210 73 
 
701813 4728909 46 82 
699402 4732020 110 54 
 
701813 4728909 47 85 
699402 4732020 85 56 
 
701813 4728909 76 79 
699402 4732020 110 84 
 
701813 4728909 56 82 
699402 4732020 110 82 
 
701813 4728909 90 79 
699417 4731976 70 53 
 
701813 4728909 105 71 
699417 4731976 95 70 
 
702122 4729060 237 69 
699417 4731976 55 55 
 
702122 4729060 202 77 
699417 4731976 355 15 
 
702122 4729060 234 70 
131 
 
699417 4731976 80 50 
 
702122 4729060 276 72 
699417 4731976 100 64 
 
702122 4729060 256 86 
699417 4731976 65 45 
 
702122 4729060 225 84 
699417 4731976 155 60 
 
702122 4729060 56 78 
699417 4731976 80 64 
 
702122 4729060 244 88 
699417 4731976 90 70 
 
702122 4729060 229 81 
699417 4731976 160 56 
 
702122 4729060 48 74 
699417 4731976 220 52 
 
702122 4729060 51 82 
699693 4731707 185 80 
 
702122 4729060 45 85 
699693 4731707 224 87 
 
702122 4729060 146 83 
699693 4731707 235 83 
 
702122 4729060 158 80 
699627 4731842 150 43 
 
702122 4729060 140 76 
699627 4731842 150 40 
 
702122 4729060 142 75 
699627 4731842 172 65 
 
702122 4729060 179 88 
699627 4731842 175 60 
 
702122 4729060 206 88 
699627 4731842 120 85 
 
702122 4729060 141 77 
699627 4731842 100 80 
 
702122 4729060 142 80 
699627 4731842 175 75 
 
702122 4729060 354 9 
699627 4731842 200 62 
 
702122 4729060 347 8 
699627 4731842 185 60 
 
702122 4729060 8 10 
699627 4731842 95 85 
 
702122 4729060 348 6 
699627 4731842 15 80 
 
702122 4729060 324 10 
699627 4731842 118 40 
 
702122 4729060 348 12 
699627 4731842 30 85 
 
702122 4729060 2 3 
699627 4731842 90 80 
 
702122 4729060 46 10 
699627 4731842 95 75 
 
702122 4729060 30 17 
699627 4731842 220 83 
 
702122 4729060 26 79 
699627 4731842 95 70 
 
702122 4729060 55 80 
699627 4731842 95 85 
 
702122 4729060 84 80 
699627 4731842 155 65 
 
702122 4729060 87 70 
699627 4731842 174 34 
 
702122 4729060 318 9 
700303 4730458 200 78 
 
702178 4729036 162 70 
700303 4730458 195 45 
 
702178 4729036 161 71 
700303 4730458 178 50 
 
702178 4729036 158 74 
700383 4730378 100 60 
 
702178 4729036 225 77 
700383 4730378 150 50 
 
702178 4729036 264 84 
700383 4730378 105 72 
 
702178 4729036 119 80 
700383 4730378 100 68 
 
702178 4729036 169 71 
700383 4730378 90 83 
 
702178 4729036 97 85 
700383 4730378 210 14 
 
702178 4729036 162 73 
700414 4730306 155 50 
 
702178 4729036 104 85 
132 
 
700414 4730306 95 75 
 
702178 4729036 247 75 
700414 4730306 82 68 
 
702178 4729036 90 80 
700550 4730121 68 68 
 
702178 4729036 205 79 
700550 4730121 198 37 
 
702178 4729036 77 69 
700550 4730121 90 85 
 
702178 4729036 161 69 
700550 4730121 78 58 
 
702178 4729036 163 85 
700550 4730121 275 85 
 
702178 4729036 167 74 
700550 4730121 350 47 
 
702178 4729036 165 80 
700550 4730121 272 80 
 
702178 4729036 167 76 
700550 4730121 335 50 
 
702178 4729036 94 81 
700575 4730060 80 75 
 
702178 4729036 104 80 
700575 4730060 190 80 
 
702178 4729036 101 88 
700575 4730060 225 75 
 
702178 4729036 236 87 
700575 4730060 160 72 
 
702178 4729036 44 87 
700644 4729925 255 80 
 
702178 4729036 34 78 
700644 4729925 165 25 
 
702178 4729036 180 54 
700644 4729925 175 15 
 
702178 4729036 103 81 
700427 4729878 237 68 
 
702178 4729036 101 78 
700427 4729878 255 75 
 
702178 4729036 94 82 
700427 4729878 95 80 
 
702178 4729036 182 62 
700427 4729878 135 78 
 
702178 4729036 92 79 
700427 4729878 115 68 
 
702178 4729036 83 81 
700427 4729878 130 78 
 
702178 4729036 149 80 
700427 4729878 85 64 
 
702178 4729036 116 61 
700427 4729878 235 68 
 
702178 4729036 182 73 
700398 4729897 290 85 
 
702178 4729036 265 89 
700398 4729897 215 80 
 
702178 4729036 198 73 
700398 4729897 95 35 
 
702178 4729036 131 75 
700398 4729897 135 80 
 
702178 4729036 51 71 
700398 4729897 55 85 
 
702178 4729036 51 77 
700398 4729897 55 85 
 
702178 4729036 146 70 
700398 4729897 155 60 
 
702178 4729036 75 67 
700398 4729897 60 85 
 
702178 4729036 103 80 
698794 4730744 110 81 
 
702178 4729036 99 70 
698794 4730744 110 74 
 
702178 4729036 101 86 
698794 4730744 99 84 
 
702178 4729036 167 71 
698794 4730744 100 25 
 
702178 4729036 161 70 
698794 4730744 122 84 
 
702178 4729036 71 84 
698794 4730744 111 76 
 
702178 4729036 298 85 
698794 4730744 124 89 
 
702178 4729036 94 79 
698794 4730744 124 87 
 
702178 4729036 73 82 
133 
 
698794 4730744 292 80 
 
702178 4729036 64 84 
698794 4730744 106 82 
 
702178 4729036 209 76 
698794 4730744 295 81 
 
702178 4729036 71 84 
698794 4730744 289 78 
 
702295 4728208 103 75 
698794 4730744 115 90 
 
702295 4728208 49 85 
698794 4730744 304 89 
 
702295 4728208 39 85 
698794 4730744 124 77 
 
702295 4728208 101 77 
698794 4730744 116 89 
 
702295 4728208 95 78 
698794 4730744 119 88 
 
702295 4728208 99 79 
698794 4730744 107 87 
 
702295 4728208 37 86 
698794 4730744 120 89 
 
702295 4728208 84 86 
698794 4730744 113 89 
 
702295 4728208 86 72 
698794 4730744 303 90 
 
702295 4728208 91 77 
698794 4730744 122 86 
 
702295 4728208 209 87 
698794 4730744 130 89 
 
702295 4728208 80 72 
698794 4730744 126 87 
 
702295 4728208 303 84 
698794 4730744 131 79 
 
702295 4728208 54 86 
698794 4730744 119 89 
 
702295 4728208 257 82 
698794 4730744 120 88 
 
702295 4728208 231 80 
698794 4730744 127 87 
 
702295 4728208 63 87 
698794 4730744 108 81 
 
702295 4728208 80 86 
698794 4730744 312 82 
 
702295 4728208 285 81 
698794 4730744 281 86 
 
702295 4728208 88 83 
698794 4730744 315 65 
 
701608 4728055 120 81 
698794 4730744 311 74 
 
701608 4728055 167 86 
698794 4730744 322 67 
 
701608 4728055 332 84 
698794 4730744 299 86 
 
701608 4728055 244 80 
698794 4730744 303 62 
 
701608 4728055 147 72 
698794 4730744 291 65 
 
701608 4728055 280 81 
698794 4730744 287 67 
 
701608 4728055 351 79 
698794 4730744 107 71 
 
701608 4728055 147 76 
698794 4730744 306 71 
 
701608 4728055 244 87 
698794 4730744 315 65 
 
701608 4728055 95 84 
698794 4730744 312 69 
 
701608 4728055 61 87 
698794 4730744 320 69 
 
701608 4728055 70 79 
698794 4730744 305 67 
 
701608 4728055 162 80 
698794 4730744 289 82 
 
701608 4728055 161 76 
698794 4730744 301 87 
 
701608 4728055 156 69 
700932 4730419 164 48 
 
701608 4728055 310 86 
700932 4730419 167 50 
 
701608 4728055 289 84 
700932 4730419 62 76 
 
701608 4728055 257 86 
134 
 
700932 4730419 74 85 
 
701608 4728055 273 82 
700932 4730419 80 77 
 
701608 4728055 194 81 
700932 4730419 92 79 
 
701608 4728055 66 87 
700932 4730419 264 82 
 
701608 4728055 76 81 
700932 4730419 235 74 
 
701608 4728055 105 79 
700932 4730419 230 71 
 
701608 4728055 160 83 
700932 4730419 99 71 
 
701608 4728055 246 87 
700932 4730419 102 69 
 
699343 4728987 358 36 
700932 4730419 270 87 
 
699343 4728987 275 71 
700932 4730419 264 86 
 
699343 4728987 264 60 
700932 4730419 280 85 
 
699343 4728987 234 69 
700932 4730419 50 80 
 
699343 4728987 272 52 
700565 4731011 172 42 
 
699343 4728987 349 45 
700565 4731011 300 69 
 
699343 4728987 244 64 
700565 4731011 71 87 
 
699343 4728987 238 78 
700565 4731011 71 80 
 
699343 4728987 251 69 
700565 4731011 159 44 
 
699343 4728987 231 68 
700565 4731011 156 53 
 
699343 4728987 339 36 
700565 4731011 257 89 
 
699343 4728987 10 36 
700565 4731011 172 53 
 
699343 4728987 235 71 
700565 4731011 140 60 
 
699343 4728987 328 45 
700565 4731011 260 89 
 
699557 4728661 272 51 
700565 4731011 230 82 
 
699557 4728661 250 71 
700565 4731011 84 84 
 
699557 4728661 255 59 
700565 4731011 174 58 
 
699557 4728661 60 85 
700565 4731011 265 77 
 
699557 4728661 247 87 
700565 4731011 57 84 
 
699557 4728661 338 44 
700565 4731011 70 67 
 
699557 4728661 249 72 
700565 4731011 81 86 
 
699557 4728661 238 72 
700565 4731011 236 87 
 
699557 4728661 347 41 
700565 4731011 235 89 
 
699557 4728661 247 77 
700565 4731011 50 83 
 
699557 4728661 251 63 
700565 4731011 232 81 
 
699557 4728661 260 76 
700565 4731011 229 82 
 
699617 4728518 0 54 
700565 4731011 240 79 
 
699617 4728518 260 85 
700565 4731011 209 78 
 
699617 4728518 345 49 
700565 4731011 210 75 
 
699617 4728518 11 43 
700565 4731011 80 84 
 
699617 4728518 251 70 
700565 4731011 205 77 
 
699617 4728518 262 74 
700565 4731011 194 72 
 
699617 4728518 247 74 
700565 4731011 34 82 
 
699617 4728518 248 73 
135 
 
700700 4730690 55 86 
 
699617 4728518 351 41 
700700 4730690 232 82 
 
699617 4728518 260 78 
700700 4730690 155 69 
 
699617 4728518 350 56 
700700 4730690 234 75 
 
699779 4728279 9 57 
700700 4730690 320 40 
 
699779 4728279 256 81 
700700 4730690 244 82 
 
699779 4728279 344 50 
700700 4730690 250 73 
 
699779 4728279 253 81 
700700 4730690 56 84 
 
699779 4728279 252 74 
700700 4730690 157 62 
 
699779 4728279 264 71 
700700 4730690 105 79 
 
699779 4728279 350 54 
700700 4730690 258 82 
 
699779 4728279 2 48 
700700 4730690 192 86 
 
699779 4728279 259 74 
700700 4730690 207 72 
 
699779 4728279 356 42 
700700 4730690 202 74 
 
699779 4728279 265 71 
700700 4730690 230 84 
 
699779 4728279 356 58 
700700 4730690 234 85 
 
699779 4728279 260 67 
700700 4730690 237 82 
 
699779 4728279 240 74 
700700 4730690 230 86 
 
699779 4728279 1 39 
700700 4730690 227 73 
 
699779 4728279 254 59 
700700 4730690 54 87 
 
699779 4728279 250 69 
700700 4730690 60 82 
 
699779 4728279 256 73 
700700 4730690 43 87 
 
699779 4728279 346 38 
700700 4730690 52 82 
 
699779 4728279 256 68 
700700 4730690 219 74 
 
699779 4728279 9 47 
700700 4730690 240 82 
 
700379 4728235 284 57 
700700 4730690 55 82 
 
700379 4728235 285 54 
700849 4730513 259 79 
 
700379 4728235 225 61 
700849 4730513 70 82 
 
700379 4728235 49 90 
700849 4730513 73 86 
 
700379 4728235 289 46 
700849 4730513 250 84 
 
700379 4728235 304 58 
700849 4730513 72 85 
 
700379 4728235 45 90 
700849 4730513 80 82 
 
700379 4728235 252 66 
700849 4730513 91 67 
 
700379 4728235 252 70 
700849 4730513 282 83 
 
700379 4728235 258 76 
700849 4730513 278 75 
 
700379 4728235 310 61 
700849 4730513 81 74 
 
700660 4727739 184 74 
700849 4730513 102 81 
 
700660 4727739 6 60 
700695 4731004 196 74 
 
700660 4727739 36 66 
700695 4731004 195 75 
 
700660 4727739 68 70 
700695 4731004 190 72 
 
700660 4727739 235 62 
700695 4731004 74 65 
 
700660 4727739 170 72 
136 
 
700695 4731004 195 78 
 
700660 4727739 230 75 
700695 4731004 71 77 
 
700660 4727739 235 60 
700695 4731004 74 76 
 
700660 4727739 212 64 
700695 4731004 197 74 
 
700660 4727739 213 65 
700695 4731004 176 77 
 
700660 4727739 209 59 
700695 4731004 64 78 
 
701667 4729520 156 83 
700695 4731004 60 81 
 
701667 4729520 148 72 
700695 4731004 59 80 
 
701667 4729520 155 66 
700695 4731004 201 74 
 
701667 4729520 135 76 
700695 4731004 204 77 
 
701667 4729520 37 76 
700695 4731004 85 77 
 
701667 4729520 28 75 
700695 4731004 90 78 
 
701667 4729520 65 87 
700695 4731004 150 79 
 
701586 4729268 50 71 
700124 4731176 132 87 
 
701586 4729268 79 80 
700124 4731176 64 85 
 
701586 4729268 111 71 
700124 4731176 60 88 
 
701586 4729268 132 82 
700124 4731176 45 85 
 
701586 4729268 310 26 
700124 4731176 155 58 
 
701586 4729268 39 78 
700124 4731176 164 45 
 
701586 4729268 115 70 
700124 4731176 96 85 
 
701586 4729268 345 10 
700124 4731176 60 90 
 
701586 4729268 53 81 
700124 4731176 46 88 
 
701586 4729268 72 82 
700124 4731176 72 87 
 
701586 4729268 326 24 
700124 4731176 82 76 
 
701586 4729268 58 75 
700124 4731176 80 74 
 
701586 4729268 126 74 
700124 4731176 240 78 
 
701586 4729268 20 84 
700124 4731176 74 80 
 
701586 4729268 54 84 
700124 4731176 80 85 
 
701586 4729268 305 26 
700124 4731176 81 86 
 
701586 4729268 130 73 
700124 4731176 100 78 
 
701586 4729268 48 86 
700124 4731176 105 80 
 
701586 4729268 57 85 
699816 4731101 205 67 
 
701586 4729268 51 79 
699816 4731101 190 69 
 
701586 4729268 140 78 
699816 4731101 174 67 
 
701586 4729268 144 70 
699816 4731101 175 66 
 
701586 4729268 54 77 
699816 4731101 254 75 
 
701586 4729268 62 71 
699744 4730640 100 76 
 
701813 4728909 130 79 
699744 4730640 185 79 
 
701813 4728909 322 30 
699744 4730640 201 72 
 
701813 4728909 30 84 
699744 4730640 100 75 
 
701813 4728909 58 77 
699744 4730640 180 80 
 
701813 4728909 58 79 
137 
 
699744 4730640 76 77 
 
701813 4728909 51 74 
699744 4730640 42 76 
 
701813 4728909 55 85 
699744 4730640 80 75 
 
701813 4728909 320 24 
699563 4730757 75 72 
 
701813 4728909 51 82 
699563 4730757 200 67 
 
701813 4728909 120 80 
699563 4730757 79 85 
 
701813 4728909 59 77 
699563 4730757 202 82 
 
701813 4728909 140 81 
699390 4730733 40 68 
 
701813 4728909 145 70 
699390 4730733 210 82 
 
701813 4728909 57 80 
699390 4730733 212 80 
 
701813 4728909 150 77 
699390 4730733 15 79 
 
701813 4728909 318 15 
699390 4730733 20 75 
 
701813 4728909 144 83 
699390 4730733 75 85 
 
701813 4728909 54 81 
699390 4730733 2 80 
 
701813 4728909 38 90 
700119 4730488 65 77 
 
701813 4728909 85 77 
700119 4730488 67 78 
 
701813 4728909 168 72 
700119 4730488 70 77 
 
701813 4728909 146 84 
700119 4730488 90 66 
 
701813 4728909 55 81 
700119 4730488 90 70 
 
701813 4728909 105 68 
700119 4730488 28 82 
 
701813 4728909 45 83 
700119 4730488 24 85 
 
701813 4728909 96 73 
700119 4730488 18 88 
 
701813 4728909 104 81 
700119 4730488 19 86 
 
701813 4728909 97 76 
699450 4731216 76 85 
 
701813 4728909 44 71 
699450 4731216 70 75 
 
701813 4728909 24 78 
699450 4731216 78 74 
 
701813 4728909 83 84 
699450 4731216 76 76 
 
701813 4728909 95 75 
699450 4731216 75 72 
 
701813 4728909 112 81 
699450 4731216 71 72 
 
701813 4728909 83 80 
699450 4731216 185 86 
 
701813 4728909 80 76 
699450 4731216 181 82 
 
701813 4728909 83 82 
699450 4731216 197 80 
 
701813 4728909 97 78 
699450 4731216 78 82 
 
701813 4728909 60 82 
699450 4731216 85 86 
 
701813 4728909 94 77 
699450 4731216 172 84 
 
701813 4728909 75 82 
699450 4731216 185 74 
 
701813 4728909 74 82 
699450 4731216 65 76 
 
702077 4728595 98 83 
699252 4731162 59 74 
 
702077 4728595 105 86 
699252 4731162 45 76 
 
702077 4728595 58 84 
699252 4731162 80 56 
 
702077 4728595 97 72 
699252 4731162 77 87 
 
702077 4728595 105 75 
138 
 
699252 4731162 59 63 
 
702077 4728595 197 86 
699252 4731162 110 69 
 
702077 4728595 190 85 
699252 4731162 108 66 
 
702077 4728595 47 86 
699252 4731162 62 62 
 
702077 4728595 91 84 
699252 4731162 170 76 
 
702077 4728595 299 85 
699252 4731162 174 56 
 
702077 4728595 130 75 
699252 4731162 171 56 
 
702077 4728595 170 75 
699252 4731162 164 50 
 
702077 4728595 85 80 
699252 4731162 168 55 
 
702077 4728595 164 67 
699252 4731162 160 43 
 
702077 4728595 85 80 
699252 4731162 118 75 
 
702077 4728595 96 78 
699252 4731162 126 75 
 
702077 4728595 94 83 
699252 4731162 75 69 
 
702077 4728595 94 81 
699252 4731162 90 75 
 
702077 4728595 105 78 
699252 4731162 102 80 
 
702077 4728595 111 71 
699252 4731162 30 85 
 
702077 4728595 259 86 
699252 4731162 23 78 
 
701616 4728033 114 85 
699252 4731162 42 79 
 
701616 4728033 110 90 
699252 4731162 89 65 
 
701616 4728033 285 84 
699252 4731162 94 74 
 
701616 4728033 94 79 
699252 4731162 185 84 
 
701616 4728033 86 90 
699252 4731162 180 79 
 
701616 4728033 340 68 
699252 4731162 181 86 
 
701616 4728033 285 85 
699252 4731162 20 85 
 
701616 4728033 279 90 
699252 4731162 320 70 
 
701616 4728033 148 85 
699252 4731162 315 70 
 
701616 4728033 166 58 
699523 4731373 115 83 
 
701616 4728033 162 72 
699523 4731373 124 79 
 
701616 4728033 150 76 
699523 4731373 102 69 
 
701616 4728033 155 64 
699523 4731373 118 78 
 
699326 4728981 246 55 
699523 4731373 205 80 
 
699326 4728981 357 43 
699523 4731373 140 84 
 
699326 4728981 2 45 
699523 4731373 230 85 
 
699326 4728981 141 55 
699523 4731373 286 68 
 
699326 4728981 150 54 
699523 4731373 142 84 
 
699326 4728981 3 40 
699523 4731373 143 59 
 
699326 4728981 348 42 
699523 4731373 138 60 
 
699326 4728981 253 68 
699523 4731373 140 55 
 
699326 4728981 354 53 
699523 4731373 141 61 
 
699326 4728981 345 53 
699523 4731373 152 55 
 
699326 4728981 325 46 
699523 4731373 140 60 
 
699326 4728981 12 53 
139 
 
699523 4731373 144 61 
 
699326 4728981 343 49 
699523 4731373 103 66 
 
699326 4728981 246 65 
699523 4731373 160 66 
 
699326 4728981 10 51 
699131 4731025 204 76 
 
699326 4728981 268 45 
699131 4731025 289 87 
 
699326 4728981 237 71 
699131 4731025 295 81 
 
699326 4728981 353 43 
699131 4731025 305 85 
 
699326 4728981 254 69 
699131 4731025 130 89 
 
699326 4728981 2 53 
699131 4731025 290 80 
 
699326 4728981 20 57 
699131 4731025 96 80 
 
699326 4728981 9 57 
699131 4731025 290 85 
 
699326 4728981 253 75 
699131 4731025 96 84 
 
699326 4728981 355 43 
699131 4731025 122 78 
 
699326 4728981 255 73 
699131 4731025 104 85 
 
699562 4728683 8 58 
699131 4731025 180 85 
 
699562 4728683 265 75 
699131 4731025 105 79 
 
699562 4728683 15 59 
699131 4731025 116 82 
 
699562 4728683 265 80 
699131 4731025 4 84 
 
699562 4728683 338 45 
699131 4731025 117 76 
 
699562 4728683 8 49 
699131 4731025 114 65 
 
699562 4728683 262 74 
699131 4731025 113 84 
 
699562 4728683 44 65 
699131 4731025 114 87 
 
699562 4728683 310 52 
700401 4730312 83 79 
 
699562 4728683 353 54 
700401 4730312 55 54 
 
699562 4728683 264 81 
700401 4730312 62 62 
 
699562 4728683 50 74 
700401 4730312 74 60 
 
699562 4728683 340 70 
700401 4730312 52 52 
 
699562 4728683 265 77 
700401 4730312 94 62 
 
699562 4728683 335 53 
700401 4730312 89 62 
 
699562 4728683 352 56 
700401 4730312 90 67 
 
699562 4728683 262 82 
700401 4730312 95 70 
 
699777 4728368 4 63 
700401 4730312 94 79 
 
699777 4728368 265 67 
700401 4730312 89 75 
 
699777 4728368 355 74 
700401 4730312 94 78 
 
699777 4728368 259 74 
700401 4730312 95 77 
 
699777 4728368 323 43 
700401 4730312 196 70 
 
699777 4728368 281 60 
700401 4730312 92 84 
 
699777 4728368 6 56 
700401 4730312 135 70 
 
699777 4728368 358 58 
700401 4730312 50 70 
 
699777 4728368 255 78 
700401 4730312 102 57 
 
699777 4728368 282 51 
700401 4730312 30 60 
 
699777 4728368 264 73 
140 
 
700401 4730312 109 78 
 
699777 4728368 13 66 
700401 4730312 92 72 
 
699777 4728368 240 75 
700401 4730312 93 82 
 
699777 4728368 267 75 
700862 4729952 115 60 
 
699777 4728368 10 57 
700862 4729952 164 57 
 
699777 4728368 261 51 
700862 4729952 224 72 
 
699777 4728368 2 56 
700862 4729952 275 89 
 
699777 4728368 350 47 
700862 4729952 83 78 
 
699777 4728368 355 53 
700862 4729952 87 77 
 
699777 4728368 252 74 
700862 4729952 91 84 
 
699777 4728368 255 73 
700862 4729952 270 62 
 
699777 4728368 8 66 
700862 4729952 58 70 
 
699777 4728368 3 58 
700862 4729952 135 88 
 
700518 4727840 285 55 
700862 4729952 95 78 
 
700518 4727840 270 43 
700862 4729952 265 82 
 
700518 4727840 16 70 
700862 4729952 255 56 
 
700518 4727840 311 65 
700862 4729952 85 82 
 
700518 4727840 305 50 
700862 4729952 81 87 
 
700518 4727840 215 75 
700862 4729952 235 80 
 
700518 4727840 200 83 
700862 4729952 91 88 
 
700518 4727840 273 35 
700580 4729980 274 75 
 
700518 4727840 216 73 
700580 4729980 86 80 
 
700518 4727840 220 86 
700580 4729980 166 74 
 
700518 4727840 190 65 
700580 4729980 275 88 
 
700518 4727840 11 70 
700580 4729980 80 79 
 
700518 4727840 9 59 
700580 4729980 75 83 
 
700518 4727840 296 71 
700580 4729980 82 86 
 
700518 4727840 180 63 
700580 4729980 85 89 
 
700518 4727840 278 46 
700580 4729980 84 80 
 
700518 4727840 18 78 
700580 4729980 86 86 
 
700518 4727840 303 51 
700580 4729980 82 76 
 
700518 4727840 13 77 
700580 4729980 91 87 
 
700518 4727840 190 80 
700580 4729980 89 86 
 
700518 4727840 350 76 
700580 4729980 103 75 
 
700659 4727750 13 76 
700580 4729980 94 86 
 
700659 4727750 233 68 
700580 4729980 84 87 
 
700659 4727750 358 71 
700448 4729966 204 71 
 
700659 4727750 239 75 
700448 4729966 187 83 
 
700659 4727750 208 60 
700361 4729904 49 84 
 
700659 4727750 320 68 
700361 4729904 133 78 
 
700659 4727750 310 46 
700361 4729904 54 86 
 
700659 4727750 222 69 
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700659 4727750 297 45 
        
 
700659 4727750 10 77 
        
 
700659 4727750 281 60 
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